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Loi noi ddu 

Sink hoc 11 tap trung di sdu vdo mot ITnh vitc tuang doi kho nhimg 
li thu cua Sinh hoc do la Sinh hoc ca the thuc vat vd dgng vat. 

De giup hoc sinh c6 the chu dgng nam bat dugc cac kien thifc cot 
loi cua Sinh hoc ca the, sach Sinh hoc 11 dugc bien scan theo hu&ng 
doi m&i cd ve noi dung vd phucmg phdp day hgc. 

Ve not dung 
Sinh hgc cathebao gom 4 noi dung chink : 

- Chuyen hod vat chat vd ndng luffng 

- Cam ung 

- Sinh trudng va phdt trien 

- Sinh sdn 

Mdi noi dung deu dugc bien soqn theo huang long ghep Sinh hgc 
CO the thuc vat vdi Sinh hgc ca the dgng vdt. Dieu nay giup hgc sinh 
nhdn thuc dugc cac chuc ndng sinh li ca ban deu cd a thuc vat vd 
dgng vdt, dong then c6 the so sank each thuc thuc hien cdc chuc ndng 
sinh li a giai Thuc vdt vd giai Dgng vdt. 

Ve mat su pham 

Cdu true cua mdi bdi hgc dugc bien soqn theo huang phdt huy tinh 
chu dgng trong hgc tap cila hgc sinh. 

Cdc cdu hoi hogc cdc bdi tap trong mdi bdi hgc doi hoi ngu&i hgc 
phdi dgng ndo, phdi tim hieu vd van dung cdc khdi niem mai, thdm chi 
phdi lien he vai cdc khdi niem da bie't truac do. 



Mot so cdu hoi giiip hgc sinh van dung cdc kien thiic vita hgc vdo giai 
quyet mot so van de cua thuc tien sdn xud't vd den song. 

Phdn chu in nghieng trong khung a cudi bdi Id phan torn tat noi dung 
chink cua bdi md kgc sinh can phdi hieu vd ghi nha. 

Mot so dieu can luu y khi su dung sach 

- Vai nkirng bdi tap dien cdu trd loi vdo bdng, dien dd'u X, dien tit... 
kkong nen viet true tie'p vdo sack md nen vie't vdo vd ghi hogc vd bdi tap. 

- Ki hieu tarn gidc ngugc ("^j la cdc lenh md hgc sinh cdn tkuc hien 
nku trd Idi cdu hoi, dien vdo bdng, quan sat... 

- Phdn "Em cd bie't" cung cd'p mot sdthong tin md rgng kien thuc 
cua bdi, khdng yeu cdu phdi ghi nhd. 

Sdck Sink kgc 11 cd tkecdn cd sai sdt. Cdc tdc gia rat mong nhdn dugc 
cdc y kien ddng gdp cua cdc ddng nghiep, doc gia vd cdc em kgc sinh de 
cudn sdck Sink kgc 11 ngdy cdng hodn thien, ddp itng dugc yeu cdu cua cdi 
cdck gido due. 

Cdc tdc gid 



Phan on 
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CHUYEN HOA VAT CHAT 
VA NANG LiraNG 

• 

A - CHUYEN HOA VAT CHAT vA NANG LUONG 
a THUC VAT 

HAP THU NirOfC VA MUOI KHOANG 0 RE 

Nude la dung moi hoa tan nhieu muoi khoang. Trong moi tmcmg nude, 
muoi khoang phan h thanh cac ion (vi dii: muoi KCl phan li thanh K va CI ). Sir 
ha'p thu cac ion khoang luon gdn vdi qua trinh hap thu nu6c. 

• Hay neu vai trd cua nude doi vdi te bao. 

I R I LA CO QUAN HAP THU N U O C VA ION KHOANG 

1. Hinh thai cua M r l 

• Quan sat hinh 1.1 va hinh 1.2, 
md ta dac diem hinh thai cua 
he re cay tren can thich nghi 
vdi chCtc nang hap thu nude va 
ion khoang. 

Hinti 1.1. Cau tao ben ngoai 
cCia he r§ 

R§ chinti 

Ri ben 

Mien long hut 

Binh 
sinh trudng 

Mien 
sinh trudng 
dan dai 



Hinh 1.2. Long hut cCia r§ 

2. R§ cay phdt trid'n nhanh bd' mdt ĥ Tp thu 

R6 cay tren can h^p thu nude va ion khoang chti yeu qua mien long hut (hinh 1.1). 
Rl cay sinh truong nhanh v6 chieu sau, phan nhanh chiem chi6u rong va dac biet, 

tang nhanh s6 luong long hut (hinh 1.1 va 1.2). Vi du, cay liia sau khi c% 4 tuan da c6 
hd ri vdi tdng chiiu dai gSn 625km va tong dien ti'ch be mat xSp xi 285m ,̂ chu yeu do 
tang s6 luong long hiit. O ho Liia (Gramineae), sd luong long hut ciia mot cay c6 the dat 
dSh 14 ti cai nhu d ĉ y lua mi den (Secale cereale). 

Long hiit tao ra bi mat tie'p xuc giiia xh cay va dat den hang chiic, tham chi hang 
tram m ,̂ dam bao cho r6 cay ha'p thu nude va cac ion khoang dat hieu qua cao nhat. 

Long hiit ra't d§ gSy va se tieu bien d moi trudng qua im truong, qua axit (chua) 
hay thieu oxi. 

II - CO CHE HAP THU NUOC VA ION KHOANG 6 R I CAY 

1. Hap thu nude va ion l<hoang tuT ddt vdo td' bdo I6ng hdt 

a) Hap thu nude 

Sir xam nhap cua nude tir dat vao te bao long hiit theo eo che thii dpng (eo che 
thdm thau) : Nude di chuyen tir moi trudng nhugc truong (the nude cao) trong dat 
vao te bao long hiit (va cac i€ bao bieu bi eon non khae), noi c6 dich bao uu truong 
(thd' nude thap hon). 

Dich cua te bao bieu bi rh (I6ng hiit) la uu truong so vdi dung dich dat do 
2 nguySn nhan : 

- Qua trinh thoat hoi nude d la (ddng vai trd nhu cai bom hiit) hiit nude len phia 
tren, lam giam ham luong nude trong te bao long hiit. 

- Ndng do cac chat tan (cac axit hflu co, dudng saeearozo... la san pham cua cac 
qua trinh ehuydn hoa vat chat trong cay, cac ion khoang duoc rl hap thu vao) cao. 



b) Hap thu ion khoang 

Cac ion khoang xam nhap vao te bao rl cay theo hai co che : thu ddng va chii ddng. 

- Ca eke thu dgng : Mot sd ion khoang xam nhap theo co che thu ddng : di tir dat 

(noi cd ndng do ion cao) vao te bao Idng hiit (noi ndng do cua cac ion dd thap hon). 

- Ca cke'cku ddng : Mot sd ion khoang ma cay cd nhu cau cao, vi du, ion kali, 

di chuyen ngugc chieu gradien ndng do, xam nhap vao rl theo eo che chii ddng, 

doi hoi phai tieu tdn nang luong ATP tir hd hap. 

2. Dong nUdc va cdc ion l<hodng di ti^ dd't vdo mach gd cua re 

Su xam nhap cua nude va cac ion khoang tir dat vao te bao Idng hiit, rdi xuyen 

qua cac te bao vd rl vao mach gd ciia rl theo 2 con dudng (hinh 1.3) : 

- Con dudng thii nhat di theo khdng gian giiia cac te bao va khdng gian giiia cac 

bd sgi xenluldzo ben trong thanh te bao. Dd la con dudng gian bao. Con dudng nay 

di vao den noi bl bi dai Caspari chan lai nen phai chuyen sang eon dudng te bao 

chat. Dai Caspari dieu chinh ddng van chuyen vao trung tru. 

- Con dudng thii hai di xuyen qua te bao chat cua cac te bao. Dd la con dudng 

tebdo chat. 

Dai Caspari IVIach g5 

Con duomg te bao chat Long hut ^ 
Bieu bi V6 Noi bi Trung tru 

Hinh 1.3. Con dudng xam nhap cua nude va cac ion khoang vao r§ 
A - Mat cat ngang re ; B - Hai con dudng xam nhap cua nude va ion khoang vao r i . 
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ANH HUONG CUA CAC TAC NHAN IVIOI TRUONG DOI V6l 
QUA TRINH HAP THU NUOC VA ION KHOANG 6 RE CAY 

w Hay ke cac tac nhan ngoai canh anh hudng den Idng hiit va qua dd giai thich 

SLf anh huang cCia mdi trudng doi vdi qua trinh hap thu nude va cac ion khoang 

d re cay. 

^ - Hinh tkdi cua re cdy tren can thich nghi vdi chdc ndng huang ten 

ngudn nude, hap tku nude vd ion khodng. 

- Nude luon xdm nhap tkii ddng theo ca eke thdm tkdu ti^ dd't vdo re 

':' nhd su thodt hai nude d Id vd kogt ddng trao doi ckd't cua cdy. 

\ - Cdc ion khodng xdm nhap vdo re cdy theo hai ca eke : tku dgng vd 
I cku ddng. 

f - Nude vd cdc ion khodng xdm nhap tic ddt vdo mach gd cua re theo 

hai con dudng : con dudng gian bdo vd con dudng tebdo chat. 

I - Cdc nhdn td ngoai canh nhu dp sudt thdm than cua dung dich ddt, pH, 

do thodng cua ddt anh hudng den su hap thu nude vd ion khodng a re. 

au hoi va bai tap 
1. Re thuc vat tren can cd dac diem hinh thai gi thich nghi vdi chiTc nang 

tim ngudn nUdc, hap thu nUdc va ion khoang ? 

2. Hay phan biet cd che hap thij nUdc vdi co che hap thu ion khoang d re cay. 

3. Giai thi'ch vi sao cay tren can bi ngap ung lau se chet. 

Em eo biet ? 
Moi vat song deu chifa nUdc. La cay rau diep ehifa lUOng nifde bang 94% sinh 
khdi tUOi cua ca the, ca thS eon ngi/di chCfa 60 - 70% nuae va cay thong chita 
55% nude. 

Cay XLfdng rong khong 16 a nude Ml, cay saguard, cao tdi 15m va hap thu 1 tan 
nude trong mot ngay. 

Luang nude tren hanh tinh vin cdn nguyen ven nhu khi hanh tinh dugc sinh ra 
each day khoang chi^ng 4600 trieu nam. Day la tong luang nuae tren hanh tinh, 
cdn loai ngi/di dang bi de doa thieu nilde sach. 



CBdi 

2 VAN CHUYEN CAC CHAT TRONG CAY 

Trong cay cd cac ddng van chuyin vat chat sau : 

- Ddng mack gd (cdn goi la ddng di len) van chuyen nude va cac ion khoang tir 

dat vao den mach gd ciia rl rdi tiep tuc dang len theo mach gd trong than de Ian toa 

den la va nhiing phan khae cua cay (hinh 2.1). 

- Ddng mack ray (cdn goi la ddng di xudng) van chuyen cac chat hiru eo va cac 
ion khoang di ddng nhu K , Mg *... tir cac td' bao quang hop trong phien la vao cud'ng 
la rdi den noi can su dung hoae du trii (rl, hat, eii, qua...). 

1 - DONG MACH GO 

1. Cdu tqo cua mach gd 

Trong than cua thuc vat cd 
mack go (xilem) gdm cac te 
bao chet. Te bao mach gd gdm 

2 loai la qudn bdo va mach 
dng (hinh 2.2). Cac te bao 
Cling loai nd'i vdi nhau theo 
each : dau cua te bao nay gan 
vdi dau cua te bao kia thanh 
nhiing dng dai tir r l len la de 
cho ddng mach gd di chuyin 
ben trong. Quan bao cung nhu 
mach dng xep sat vao nhau 
theo each Id ben (hinh 2.2) 
ciia te bao nay sit khdp vdi 

Cuong la 

Than 

Hudng di 
cua nude 

va cac chat tan 

—1 

Phien la 
cat ngang 

Oat 

R§ cat ngang 

'B^li^^ Long hut 

Hinh 2.1. Con dudng cua ddng mach gd 
trong cay 
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Id bdn cua te bao khae tao Id'i di 
cho ddng van chuyin ngang. 
Thanh ciia mach gd dugc linhin 
hoa tao cho mach gd cd do bin 
chac va chiu nude. 

Hinh 2.2. Mach gd cua thuc vat cd hoa 

2. Thdnh phdn cua djch mqch gd 

Dich mach gd gdm chu yeu la nude, cac ion khoang, ngoai ra cdn cd cac 
chat hull eo (axit amin, amit, vitamin, hoocmdn nhu xitdkinin, ancaldit...) dugc 
tdng hgp d rl. 

3. Dong luc day ddng mach gd 

Lam the nao ma ddng mach gd di chuyen dugc theo chieu ngugc vdi ehilu 
ciia trong lue tit rl len den dinh ciia nhiing cay gd cao den hang chuc met nhu 
cay sau, cay sao, cay xoai, cay lim, cay thong... ? Dilu dd cd dugc la nhd 
3 lue sau : 

a) Luc day (dp sudt ri) 

Hinh 2.3 md ta thuc nghiem ehiing minh su tdn tai ciia ap sua't rl. 

• Qua nhCmg dem am Lfdt, vao buoi sang thudng cd nhCtng giot nude 
xuat hien tren dau tan cung cCia la (dac biet, thudng thay d la eCia eay mdt 
la mam), hien tuang dd goi la su if giot (hinh 2.4). Giai thich nguyen nhan cOa 
hien tuang it giot. 
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Hinh 2.3. Ap sua't re 
1. Ngan thuy ngan lue bat dau thf nghiem ; 

2. Ngan thuy ngan sau mot thai gian ; 
h. Chenh lech ve do cao cua ngan thuy ngan trudc 

va sau thi nghiem. 

Giot nude 

Than cay. 

Re cay 

Ap l<e 

Nude - ~ —"" 

Bieu bi 
Thuy khdng 
ndi nude Cr 

thanh giot) 

Mach dan 
a 

Hinh 2.4. if giot d cay ho Liia 
a) Q giot d dinh la lua ; b) Thuy khdng d la. 

b) Luc hilt do thodt hoi nude a Id 

Do hoi nude thoat vao khdng khi, te bao khi khdng bi mat nude va hiit nude tir 
cac te bao nhu md ben canh. Den iugt minh, cac te bao nhu md la lai hiit nude tir 
mach gd d la. Cii nhu vay, xuat hien mdt lue hiit tir la den tan rl (xem tiep bai 3). 

c) Luc lien ket giica cdc phdn tu nude vdi nhau vd vdi thdnh mqch gd 

Nhd cd lue lien ket nay dam bao ddng mach gd lien tuc trong cay. 

II DONG MACH RAY 

1. Cdu too cua mach rdy 

Mach ray (hinh 2.5) gdm cac te bao sdng la dng ray (te bao hinh ray) va 
te bao kem. 
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2. Thdnh phan cua 
djch mach rdy 

Dich mach ray gdm chii yeu 
la saccardza, cac axit amin, 
vitamin, hoocmdn thuc vat, 
mdt sd hgp chat hiJu eo khae 
(nhu ATR..), mdt sd ion khoang 
dugc sir dung lai, dac bidt ra't 
nhilu ion kali lam cho dich 
mach ray cd pH tii 8,0 - 8,5. 

3. Ddng liTc cua ddng 
mach rdy 

Dich mach ray di ehuyin tii 
t l bao quang hgp trong la vao 
dng ray va tii dng ray nay vao 
dng ray khae qua cac Id trong 
ban ray (hinh 2.5 va 2.6). 

Dgng lue ciia ddng mach ray 
la su eh6nh Ideh ap suat th&n 
thau giiia eo quan ngudn (noi 
saccardzof dugc tao thanh) cd 
ap suat th&n thau cao va cac 
CO quan chiia (noi saceardzo dugc 
sir dung hay dugc du trii) cd 
ap suat \him thau thap. Mach ray 
ndi cac te bao ciia co quan ngudn 
vdi cac t6' bao ciia co quan chiia 
giiip ddng mach ray chay tii noi 
cd ap suat th&n thau cao den noi 
cd ap suat t h ^ thau thap hon 
(hinh 2.6). 

Hinh 2.5. Cau tao cCia mach ray 

Saccardza 

Ban ray-

Te bao 
ngudn 
(6 la) 

Nude va 
eae ion 
khoang 

Ddng 
mach gd 

bao chUa 
cu, qua.. 

- _ • " • " 

j 

\ 

> 

1̂  

Hff » j ^ \J/ I rtf 

ir "Wt ihj i >*J 
X^.dff i^^^^^mf^^ 
C ''" '*^ / \ ^a *i. 

f ^ -^^VL-XT^S 

w i r ^ l 
t jf ^ J 

•o - oS U 

s^Jo m |L 
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^x Htr^Fc ' • ft, 
^^'••'.^^k .J 
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^ ^ H p r ) r a w 

£f" 

- ^ T§ bao i 
? ^ nhu md • 

] ! 1 1 
; ^r Lap the 

T; 
is. - T A t^A-^ \^Xrv^ 
T "_— 1 e uao Kem 

% 1 

1 __̂  

_-.-, I 
Hinh 2.6. SulUu thong giOra 
mach go va mach ray 
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- Mqch gd gom cdc te bdo chet Id qudn bdo vd mqch dng, ndi ke 
tiep nhau tqo nen nhiing dng dai td re len la giiip ddng nude, ion 
khodng vd cdc chat kuu ca dugc tdng kgp a ri di chuyen ben trong. 

I - Dgng lue ciia ddng mqch gd Id si/phdi hgp cua ba lue : li/c day 
(dp sudt ri), lue hut do thodt hai nude a Id, lue lien ket giifa cdc phdn 
tu nUdc vdi nhau vd vdi thdnh tebdo mqch gd. 

- Mqch rdy gom cdc tebdo sdng Id dng rdy vd tebdo kem. Cdc dng 
rdy ndi ddu vdi nhau thdnh dng dai di tic la xudng re. 

i - Ddng mqch rdy van chuyen sdn pham dong hod d la chu. yeu la 
saccardza, axit amin,... ciing nhu mdt sd ion khodng dugc sudung Iqi 
nhu kali... den noi sitdiing (dinh canh, re) vd den noi dutru'(hqt, qua, 
cu). 

I - Ddng lUc cua ddng mqch rdy la su chenh lech dp sudt thdm thau 
giita ca quan ngudn (Id) vd ca quan chda (re,...). 

Cau hoi va bai tap 
1. Chiing minh cau tao cua mach gd thich nghi vdi chufc nang van chuyen 

nude va cac ion khoang tCr r§ len la. 

2. Ddng lUc nao giup ddng nUdc va cac ion khoang di chuyen dUOc tCr re 
len la d nhufng cay go cao Idn hang chtjc met ? 

3. Neu mot dng mach go bi tac, ddng mach go trong dng dd cd the tiep tuc 
di len dugc khdng, vi sao ? 

4. Dong lUc nao day ddng mach ray di tir la den r i va cac cd quan khae ? 

Em CO biet ? 

QUAN QUAN VE CHIEU CAO TKONG Q\d\ TUL/C VAT \J\ CAY NAO ? 

Dd la mot loai eay cd que huang tai Chau Dai Duong, ngay nay da phat tan 
den nhieu nude a tat ca nam chau lue. Tai Viet Nam, cay dd da duge trong 
hau nhu khSp moi nai, go dugc sd dung de san xuat giay vie't, go ham Id, 
tinh dau va cac cdng dung khae. La cua no dung de xdng khi bi benh cam cum. 
Dd la cay bach dan (Eucalyptus sp.) thuoc ho Sim (Myrtaeeae). Tir the ki XIX, 
tai Oxtraylia, ngudi ta da do dugc nhieu cay bach dan cao 100m. 



• ^ 1 ®a; 
3 THOAT Hflfi Nirac 

I VAI TRb CUA QUA TRINH THOAT HOI NUOC 

Khoang 98% lugng nude ma r l eay hap thu duge bi mat di qua eon dudng 
thoat hoi nude. Chi cd khoang 2% lugng nude di qua cay duge sir dung de tao 
mdi trudng cho eae boat ddng sdng, trong dd cd chuyen hoa vat chat, tao 
vat chai hiiu co cho co thI. Vi du, ngd la cay su dung nude tuong ddi tilt kiem 
Cling thoat 250kg nude de tdng hgp 1kg chat khd, liia mi hay khoai tay thoat 
600kg nude mdi tong hgp dugc 1kg chat khd. 

Nhd cd su thoat hoi nude d la, nude dugc cung cap den tiing te bao ciia cay. 
Dudi day la vai trd eiia qua trinh thoat hoi nude ddi vdi co the thuc vat: 

- Thoat hoi nude la 

dgng lue ddu tren ciia Anh sang 
ddng mach gd cd vai trd ; 
giiip van chuyen nude, 
eae ion khoang va cac 
chat tan khae tir rl din 
moi CO quan eiia eay tren 
mat dat ; tao mdi trudng 
lien kit eae bd phan cua 
eay ; tao do ciifng cho 
thuc vat than thao. 

- Nhd cd thoat 

hoi nude, khi khdng md 

ra cho khi CO2 khuech 

tan vao la cung cap cho 

qua trinh quang hgp 

(hinh 3.1). 

Ldp cutin 
Te bao bieu bi 
Te bao md giau 
Luc lap 

Khdng bao 

Nhan 

Su di chuyen 
cua nude 

Gan la 
Sudi chuyen 
eua saccardza vao 
maeh ray cua la 

Te bao md xdp 

Te bao khi khong 

Su khuech tan 
cua hai nude 

Su khuech tan 
eua CO, 

Hinh 3.1. Thoat hai nUdc va khuech tan 
cua CO2 vao la dong thai qua khi khong 
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- Thoat hoi nude giiip ha nhiet do cua la cay vao nhtrng ngay nang ndng, 

dam bao cho eae qua trinh sinh If xay ra binh thudng. Nhiet do cua la cay dang thoat 

hoi nude manh cd thI thap hon nhiet do cua la dang heo den 7°C. 

II THOAT HOI NUOC QUA LA 

1. Ld id CO quan thodt hoi nUdc 

Cau tao eua la thich nghi vdi chiic nang thoat hoi nude. 

Nam 1859, Gard (Gareau) da thiet ke mdt dung cu (hinh 3.2) de do lugng 
hoi nude thoat ra qua hai mat la (bang 3). 

Bang 3. Ket qua thuc nghiem cua Gard 

Ten cay 

Cay thuge dugc 

(Dahlia variabilis) 

Cay doan 

(Tilia sp.) 

cay thudng xuan 
(Hedera helix) 

Mat la 

Mat tren 

Mat dudi 

Mat tren 

Mat dudi 

Mat trSn 

Mat dudi 

Sd lirgng 

khi khong/mm 

22 

30 

0 

60 

0 

80 

Thoat hoi nirdc 

(ing/24 gid) 

500 

600 

200 

490 

0 

180 

Hinh 3.3 md ta ldp cutin d mat tren cua la eay thuge dugc (cd khi khdng) va 

d eay thudng xuan ciing nhu d eay doan (khdng cd khi khdng). 
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' ) Ldp cutin 

Ldp bieu bi 

Mo giau 

} Ldp cutin 

Ldp bieu bi 

Md giau 

Hinh 3.2. Dung cu cOa Gard : CaCl2 duge dung de 
hut hai nude thoat ra. Can khdi lugng CaCl2 trudc 
va sau khi thi nghiem se thay duge lugng nude 
thoat ra qua hai mSt la (Theo R. Heller, 1995) 

Hinh 3.3. Md hinh biiu bi tren 
eCia la cay thudng xuan va eay 
doan (phia tren), cay thuge duge 
(phia dudi) 

• - Doc bang 3 va tra Idi eae cau hoi sau : 

+ Nhumg so lieu nao trong bang cho phep khang dinh rang, so lugng 
khi khong cd vai trd quan trong trong su thoat hai nude eCia la eay ? 

+ Vi sao mat tren eua la eay doan khdng ed khi khong nhung van cd su 
thoat hai nude ? 

- Dua vao eae so' lieu trong bang 3, hinh 3.3 va nhutng dieu vifa neu, hay 
cho bie't nhOng cau true nao tham gia vao qua trinh thoat hai nude d la. 

Cac tl bao bieu bi eua la tilt ra ldp cutin. Ldp cutin phii toan bd bl mat eua la 
trii khi khong. 

Cay thudng xuan va nhieu loai eay gd khae ciing nhu cac loai eay sdng d sa mac 
d bieu bi trSn khdng ed khi khdng nhung ed ldp cutin day (hinh 3.3) va khdng thoat 
hoi nude qua mat tren cua la. 

2. Hai con dUdng thodt hoi nUdc : qua khi l<hong vd qua cutin 

- Thoat hoi nude chii yeu la qua khi khdng, do dd su dilu tiet do md ciia khi 
khdng la quan trong nhat. 
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- Thoat hoi nude giiip ha nhiet dd eiia la cay vao nhung ngay nang ndng, 

dam bao cho eae qua trinh sinh li xay ra binh thudng. Nhiet do ciia la eay dang thoat 

hoi nude manh cd the thap hon nhiet do eua la dang heo den 7°C. 

II THOAT HOI NUOC QUA LA 

1. Ld Id CO quan thodt hoi nUdc 

Cau tao cua la thich nghi vdi chiic nang thoat hoi nude. 

Nam 1859, Gard (Gareau) da thiet k l mdt dung eu (hinh 3.2) dl do lugng 
hoi nude thoat ra qua hai mat la (bang 3). 

Bang 3. Kit qua thuc nghiem ciia Gard 

Ten cay 

Cay thuge dugc 

{Dahlia variabilis) 

Cay doan 

(Tilia sp.) 

Cay thudng xuan 
{Hedera helix) 

Mat la 

Mat tr6n 

Mat dudi 

Mat tren 

Mat dudi 

Mat tren 

Mat dudi 
* 

Sdlugng 
•> 2 khi khdng/mm 

22 

30 

0 

60 

0 

80 

Thoat hoi nirdc 

(mg/24 gid) 

500 

600 

200 

490 

0 

180 

Hinh 3.3 md ta ldp cutin d mat tren ciia la cay thuge dugc (ed khi khdng) va 

d eay thudng xuan ciing nhu d eay doan (khdng cd khi khdng). 
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I i 

Ldp cutin 

Ldp bieu bi 

Md giau 

Ldp cutin 

Ldp bieu bi 

Mo giau 

Hinh 3.2. Dung eu eua Gard : CaCl2 duge dung de 
hilt hai nude thoat ra. Can khdi lugng CaCl2 trudc 
va sau khi thi nghiem se thay dugc lugng nude 
thoat ra qua hai mat la (Theo R. Heller, 1995) 

Hinh 3.3. Md hinh biSu bi tren 
cua la eay thudng xuan va cay 
doan (phia tren), cay thugc dugc 
(phia dudi) 

• - Doc bang 3 va tra Idi cac cau hoi sau : 

+ Nhumg so lieu nao trong bang cho phep khang dinh rang, so lugng 
khi khong cd vai trd quan trong trong si/ thoat hai nude cua la cay ? 

+ Vi sao mat tren cua la cay doan khdng cd khi khong nhung van ed si/ 
thoat hai nude ? 

- Dua vao cac so lieu trong bang 3, hinh 3.3 va nhCrng dieu vda neu, hay 
cho bie't nhi/ng cau true nao tham gia vao qua trinh thoat hai nude d la. 

Cac te bao bilu bi ciia la tiet ra ldp cutin. Ldp cutin phii toan bd bl mat cua la 

trir khi khdng. 

Cay thudng xuan va nhieu loai eay gd khae ciing nhu cac loai cay sdng d sa mac 

d bieu bi tren khdng ed khi khdng nhung ed ldp cutin day (hinh 3.3) va khdng thoat 

hoi nude qua mat tr6n cua la. 

2. Hai con dUdng thodt hoi nUdc : qua khi khong vd quo cutin 

- Thoat hoi nude chu yeu la qua khi khdng, do dd sir dilu tilt do md cua khf 

khdng la quan trgng nhat. 
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Do md eua khi khdng phu thugc chu yeu vao ham lugng nude trong cac te bao 
khi khdng cdn goi la te bao hat dau (hinh 3.4). Khi no nude, thanh mdng cua te bao 
khi khdng cang ra lam cho thanh day cong theo thanh mdng va khi khdng md ra 
(hinh 3.4a). Khi mat nude, thanh mdng het cang va thanh day dudi thang, khf khdng 
ddng lai (hinh 3.4b). Tuy nhien, khi khdng khdng bao gid ddng hoan toan. 

Thanh mong 

Thanh day 

Hinh 3.4. Khi khong 
a) Khi khdng md ; b) Khi khong dong. 

- Thoat hoi nude qua cutin tren bieu bi la : ldp cutin cang day, thoat hoi nude 
cang giam va ngugc lai. 

Ill - CAC TAC NHAN ANH HUONG DEN QUA TRJNH THOAT 
HOI NUdc 

Do md cua khi khdng cang rgng, thoat hoi nude cang nhanh. Thoat hoi nude qua 
cutin chi chiem den 1/4 d cay chiu bdng, giam xudng cdn 1/10 d cay ngoai sang hay 
cdn thap hon d nhiing loai cay da thich nghi vdi dilu kien khd han. Do vay. nhiing tac 
nhan anh hudng den do md ciia khf khdng se anh hudng den su thoat hoi nude. 

Nhiing tac nhan chii yeu anh hudng den qua trinh thoat hoi nude la : nude, 
anh sang, nhiet do, cac ion khoang, gid. 

- Nude : Dieu kien cung cap nude va do am'khdng khi anh hudng nhieu den sir 
thoat hoi nude thdng qua viec dieu tiet do md ciia khf khdng. 

- Anh sdng : Khi khdng md khi cay dugc chieu sang. Do md eiia khi khdng tang 
tir sang den trua va nhd nhat lue ehilu tdi. Ban dem khi khdng vSn he md. 

- Nkiet do, gid, mot sd ion kkodng,... ciing anh hudng den su thoat hoi nude. 
Vf du, ion kali vao t l bao lam tang lugng nude trong khi khdng, tang do md cua khi 
khdng dan den thoat hoi nude. 
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IV CAN B A N G NUOC VA TUOI TIEU HOP LI CHO CAY TRONG 

Can bang nude dugc tinh bang sir so sanh lugng nude do rl hiit vao (A) va 
lugng nude thoat ra (B). 

Khi A = B, md eiia cay du nude, eay phat trien binh thudng. 

Khi A > B, md ciia cay du thira nude, eay phat triln binh thudng. 

Khi A < B, mai can bang nude, la heo. Neu la heo lau ngay, cay se bi hu hai nen 
su sinh trudng ciia eay giam, cay cd the chet. Do dd, nang suat eua cay se giam. 

D6 dam bao cho eay sinh trudng binh thudng phai tudi nude hgp li cho cay. 

Mudn vay can dua vao dac diem di truyin, pha sinh trudng, phat trien ciia gidng va 

loai eay, dac diem cua dai va thdi tilt. Nhu cau ve nude cua cay dugc chan doan theo 

cac chi tieu sinh li nhu ap suai tham thau, ham lugng nude va siie hut nude eua la cay. 

- Tkodt hai nude co vai trd tqo lue hiit hiit ddng nude vd ion khodng 
tie re len la vd den cdc bd phdn khdc a tren mat ddt ciia cdy. 

- Thodt hai nude co tdc dung hq nhiet do ciia Id vd giiip cho kki 
CO2 kkuech tdn vdo ben trong Id cdn cho qua trink quang kgp. 

- Hai con dudng tkodt hai nude : qua cutin vd qua kki khdng. Trong dd, 
thodt hai nude qua khi khdng ddng vai trd chii yeu. 

- Tkodt kai nudc qua mat dudi cua Id mqnh han qua mat tren cua 
la do khi khdng phdn bd chu yeu d mat dudi cua la. 

- Cdc tdc nhdn ngoqi canh nhu nudc, anh sdng, nkiet do, gid vd 
r cdc ion kkodng anh hudng din sU thodt hai nUdc. 

- Cdn bang nudc dugc tinh bang su so sdnh luang nudc do re hiit 
' vdo vd lugng nudc tkodt ra. 

Cau hoi va bai tap 
1. Vi sao dudi bdng cay mat hOn dudi mai che bang vat lieu xay di/ng ? 

2*. Cay trong vudn va cay tren ddi, cay nao cd cudng do thoat hoi nUdc qua 

cutin manh hon ? 

3. Tac nhan chu yeu nao dieu tiet dp md cua khi khdng ? 

Em eo biet ? 
Cay ngd qua mot vu thu hoach vdi lugng sinh khdi tuai 60 tan/ha da sd dung 
tong cdng 3000 tan nude. 
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4 VAI TRO CUA CAC NGUYEN TO KHOANG 

I NGUYEN TO DINH DUONG KHOANG THIET YEU TRONG CAY 

Trong CO the thuc vat chiia nhieu nguyen td ed trong bang he thdng tuan hoan. 
Tuy nhien, chi cd 17 nguyen td C, H, O, N, P, K, S, Ca, Mg, Fe, Mn, B, CI, Zn, Cu, 
Mo, Ni la nguyen td dinh dudng khoang thiet yeu ddi vdi su sinh trudng cua moi 
loai cay, cdn 3 nguyen td Na, Si, Co chi can cho mdt sd ft cac loai cay. Nguyen td 
dinh dudng khoang thiet yeu la : 

- Nguyen td ma thieu no cay khdng hoan thanh duge chu trinh sdng. 

- Khdng thi thay the duge bdi bai ki nguyen td nao khae. 

- Phai true tilp tham gia vao qua trinh chuyen hoa vat chai trong eo the. 

N, K, P, Ca, 
Na, Mg, Fe, S 

K, P, Ca, 
Na, Mg, Fe. S 

Nudc cat 

1 2 

Hinh 4.1. Cay liia trong trong cac dung dich dinh dudng khoang khae nhau 

1. Day dtj cac nguyen to dinh duQng khoang thiet yeu ; 

2. Thieu mot so nguyen td dinh dudng khoang thiei yeu . 
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Cac nguyen td dinh dudng khoang thiet yeu thudng duge phan thanh nguyen td 
dai lugng va nguyen td vi lugng, tuong ling vdi ham lugng ciia ehiing trong md 
thuc vat. 

+ Nguyen td dai lugng gdm C, H, O, N, P, K, S, Ca, Mg. 

+ Nguyen td vi lugng (chiem < lOOmg/lkg chat khd cua eay) chii yeu la Fe, Mn, 
B, CI, Zn, Cu, Mo, Ni. 

• Tir ket qua thi nghiem dugc minh hoa tren hinh 4.1, ed thi riit ra nhan xet gi ? 

Hien tugng thieu cac nguyen td dinh dudng thudng duge bieu hien ra thanh 
nhirng da'u hieu mau sac dac trung tren la (hinh 4.2). 

Hinh 4.2. Dau hieu thieu nguyen td magie 
1. Cao luong ; 2. Ngo ; 3. Dau cd ve ; 4. Dau tUOng ; 5. Khoai tay. 

11 VAI TRO CUA CAC NGUYEN TO DINH DUONG KHOANG 
THIET YEU TRONG CAY 

Bang 4 trinh bay dang hap thu va vai trd chu yeu ciia mdt sd nguyen td 
dinh dudng khoang thiet ylu trong eay. 

• Dua theo ndi dung cua bang 4, hay khai quat vai trd cua cac nguyen to 

dinh dudng khoang thiet yeu. 
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Bang 4. Vai trd cua mot sd nguyen td dinh dudng khodng thiityiu trong cdy 

Cac nguyen to 
dai lugng 

Nito 

Phdtpho 

Kali 

Canxi 

Magie 

Luu huynh 

Cac nguyen td 
vi lugng 

sat 

Mangan 

Bo 

Qo 

Kem 

Ddng 

Mdlipden 

Niken 

Bang ma cay 
hap thu 

N H ; va NO3 

H2P0- ,P0^-

K+ 

Ca2+ 

Mg2-

so -̂

Dang ma cay 
hap thu 

Fe2+, Fe3+ 

Mn^^ 

B4O7" va BO3" 

cr 

Zn2+ 

Cu2+ 

M0O4-

Ni2+ 

Vai trd trong co the thirc vat 

Thanh phan eOa prdtein, axit nucleic... 

Thanh phan eiia axit nucleic, ATP, 
phdtpholipit, edenzim 

Hoat hoa enzim, can bang nude va ion, 
md khi khdng 

Thanh phan eua thanh te bao va mang 
te bao, boat hoa enzim 

Thanh phan cua diep lue, hoat hoa enzim 

Thanh phan eua prdtein 

Vai trd trong ca the thuc vat 

Thanh phan ciia xitderdm, 
tdng hgp diep lue, boat hoa enzim 

Hoat hoa nhieu enzim 

Lien quan den boat ddng eua md phan sinh 

Quang phan li nude, can bang ion 

Lien quan den quang phan li nudc va 

hoat hoa nhieu enzim 

Hoat hoa nhilu enzim 

can cho su trao ddi nito 

Thanh phan eiia enzim ureaza 
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Ill NGUON CUNG CAP CAC NGUYEN TO DINH DUONG 
KHOANG CHO CAY 

1 . D o t Id ngudn chu yeu cung cap cdc nguyen td'dinh diiang khodng 
cho cdy 

Cac mud'i khoang trong dai tdn tai d dang khdng tan hoae hoa tan (dang ion). 

Rl cay chi hap thu dugc mudi khoang d dang hoa tan. Su chuyen hoa mud'i khoang 

tir dang khdng tan thanh dang hoa tan chiu anh hudng cua nhilu nhan td mdi trudng 

nhu ham lugng nude, do thoang (lugng dxi), do pH, nhiet do, vi sinh vat dai. Nhung 

cac nhan td nay lai chiu anh hudng eiia cau tnic dat. 

2. Phdn bdn cho cdy trong 

Phan bdn la ngudn quan trgng 

cung cap cac chai dinh dudng cho 

cay trong. 

Lilu lugng phan bdn cao qua miic 

can thiet se khdng chi doe hai ddi vdi 

cay ma cdn gay d nhilm ndng pham 

va mdi trudng. Vf du, neu lugng Mo 

trong md thuc vat dat 20mg/lkg cha't 

khd hay cao hon, ddng vat an rau tuoi 

se bi ngd doe Mo, ngudi an rau tuoi 

se bi benh giit - cdn ggi la benh thdng 

phong (podagra, arthritis urica). Du 

lugng (lugng du thira) phan bdn khoang 

chat se lam xau li tinh (cau tnic) ciia dat, 

gilt chet cac vi sinh vat cd loi va khi 

bi nia trdi xudng cac ao, hd, sdng, sudi 

se gay d nhilm ngudn nudc. 

Thieu Lieu luong 

tdi Uu 

Cao qua mdc 

Lieu luong phan bdn 

Hinh 4.3. Do thi bieu dien moi tuang 
quan giUa lieu lugng phan bdn va mUc 
do sinh trudng cua cay 

Di/a vao do thi tren hinh 4.3, hay rut ra nhan xet ve lieu lugng phan bdn 
hgp li de dam bao cho cay sinh trudng tot nhat ma khdng gay 6 nhidm mdi trudng. 
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- Cdc nguyen td dinh duang khodng tkiit yiu trong cdy gom cdc 

nguyen td dqi luang (C, H, O, N, P, K, S, Ca, Mg) vd mot sd nguyen 

tdvi luang (Fe, Mn, Cu, Zn, CI, B, Mo, Ni). 

- Cdc nguyen td dink dudng khodng thiityiu tham gia cdu tqo nen 

eae ckd't sdng vd diiu tiit cdc hoqt dgng sdng ciia ca the. 

- Cdc mudi khodng trong ddt ton tai a dqng khdng tan hade dqng 

hod tan. Cdy chi ha'p thu cdc mudi khodng d dqng hod tan (dqng ion). 

-Bdn phdn vdi liiu luang cao qud mire cdn thiit segdy doc cho cdy, 

gay d nhiim ndng pham, d nhiem mdi trudng ddt vd nUdc. 

au hoi va bai tap 
1. Vi sao can phai bdn phan vdi lieu lugng hgp li tuy thuoc vao loai dat, 

loai phan bdn, gidng va loai cay trong ? 

2. Hay lien he vdi thUc te, neu mdt sd bien phap giup cho qua trinh chuyen 

hoa cac mudi khoang d trong dat tCrdang khdng tan thanh dang hoa tan 

de hap thiJ ddi vdi cay. 

Em eo biel' ? 

NGHIIN cdu Mdi NHXT VE SLf 5)6I PH6TPHO 

NhCmg eay lupin trang (Lupinus albus) sinh trudng trong dat khdng ehUa 

phdtpho se phat trien ra nhCmg r§ ben khdng binh thudng. Cac re ben tum turn 

lai thay vi phat then thanh re egc dai. Nghien ciru mdi day cho thay, ham lugng 

thap cua phdtpho gay anh hudng den sU dieu tiet cac gen cam Ung nen sU 

hinh thanh loai rd nhu vay. 
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^ (Bdi 
m 5 DINH DirONG NIT0 0 THlTC VAT 

I VAI TRO SINH LI CUA NGUYEN TO NITO 

Nito la mdt nguyen td dinh dudng khoang thiet yeu ciia thuc vat. Nito duge rl eay 
hap thu d dang NH4 va NO3 . Nito cd vai trd dac biet quan Ugng ddi vdi ddi sdng eua 
thuc vat. 

- Vai trd chung 

• Xem hinh 5.1 va rut ra nhan xet ve 

vai trd eua nita doi vdi sU phat trien 

cua cay. 

- Vai trd cdu true 
\ \ 

Nito tham gia ca'u tao nen cac phan tir 
prdtein, enzim, edenzim, axit nucleic, diep 
lue, ATP,... 

Thieu nito se lam giam qua trinh tdng hgp 
prdtein, tir dd su sinh trudng eua cac co quan 
bi giam, xuai hien mau vang nhat tren la 
(hinh 5.2b). Mau vang xuai hien trudc tien 
d nhung la gia. Dilu dd xay ra la do sir 
huy ddng va su di chuyen eua cac ion trong cay. 

- Vai trd diiu tiit 

Nito la thanh phan cau tao eua prdtein 
nito tham gia dilu tiet cac qua trinh trao ddi chat trong eo the thuc vat thdng 
qua boat ddng xiie tac, cung ca'p nang lugng va dieu tiet trang thai ngam nudc 
cua cac phan tir prdtein trong te bao chat. 

Hinh 5.2. Dau hieu ddi nita a cay 
ea chua 

a) La dij nito 
(mau xanh lue) ; 

b) La thieu nito 
(mau vang nhat). 

c d 

Hinh 5.1. Cay lua dugc trong trong 
dung dich dinh dudng a) Day du 
cac nguyen to dinh dudng khoang 
thiet yeu ; b) Thieu kali; c) Thieu nita; 
d) Thieu phdtpho. 

enzim, edenzim va ATP Vi vay. 
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II QUA TRINH DONG HOA NITO 6 THUC VAT 

Sir ddng hoa nito trong md thuc vat gdm 2 qua trinh : khir nitrat va ddng hoa 
amdni. 

• R§ cay hap thu nita d dang NH4 (dang khd) va NO3 (dang oxi hoa) 

td dat, nhung nita trong cac hgp chat hCru ca cau thanh ca the tht/c vat chi 

ton tai a dang khd. Td dd, hay gia thiet phai cd qua trinh gi xay ra trong cay. 

1 . Qud trinh khuT nitrat 

Dd la qua trinh chuyin hoa NO3 thanh NH4 theo so dd sau : 

NO3 (nitrat) -^ NO; (nitrit) -^ NH4 (amdni) 

Mo va Fe boat hoa eae enzim tham gia vao qua trinh khir tren. Qua trinh khir 
nitrat thanh amdni duge thuc hien trong md rl va md la. 

2. Qud trinh ddng hod N H ^ trong md thiTc vdt 

Trong md thuc vat tdn tai 3 con dudng lien ket NH^ vdi cac hgp chai hiru eo : 

- Amin hoa true tiep cac axit xetd (Axit xetd + NH^ -^ Axit amin). 

Vf du : Axit a-xetdglutaric + NH^ -^ Axit glutamic 

- Chuyin vi amin (Axit amin + Axit xetd -> Axit amin mdi + Axit xetd mdi). 

Vf du : Axit glutamic + Axit pimvie -> Alanin + Axit a-xetdglutarie. 

• Nhf^ tich luy lai nhieu trong md se gay doc cho te bao, nhUng khi cay 

sinh trudng manh thi lai thieu hut NH^. Vay, ca the thuc vat da giai quyet 

mau thu§n do nhu the nao ? 

- Hinh thanh amit : Dd la eon dudng lien kit NH^ vao axit amin dieacbdxilic 
(Axit amin dieacbdxilic + NH^ -^ Amit). 

Vi du : Axit glutamic + NH^ —> Glutamin 

Sir hinh thanh amit cd y nghia sinh hgc quan trgng : 

- Dd la each giai ddc NH^ tot nhai (chat nay tich luy lai gay doe cho te bao). 

- Amit la ngudn du trii NH^ cho cac qua trinh tdng hgp axit amin trong eo thi 
thuc vat khi can thiet. 

26 



- Nita la nguyen td dink dudng kkodng thiit yiu, la thdnh phdn 
khdng thi thay thi cua nhiiu kgp chat sinh hgc quan trgng nhu 
prdtein, axit nucleic, diep lue, ATP,... trong ca thi thuc vat. 

- Nita tham gia dieu tiit cdc qud trinh trao ddi chat vd trqng thdi 
ngam nudc ciia tibdo. Do dd. nita anh hudng din mdc do hoqt dgng 
cua tibdo thuc vdt. 

- Nita dugc re cdy ha'p thu td mdi trudng d dqng NH4 vd NO} . 
Trong cdy, NO] dugc khir thdnh NH4. 

- NH^ a trong mo thuc vdt dugc dong hod theo 3 con dudng : amin hod, 
chuyin vi amin vd kink thdnh amit. 

- Hinh thdnh amit la eon dudng khudgc NH^ du thira, ddng thdi tqo 
ngudn du trd NH^ cho qud trinh tdng hgp axit amin khi cdn thiit. 

Cau hoi va bai tap 
1. Vi sao thieu nito trong mdi trUdng dinh dudng, cay Ida khdng the 

sdng dugc ? 

2. Vi sao trong md thUc vat diln ra qua trinh khu" nitrat ? 

3. Thuc vat da cd dac diem thich nghi nhu the nao trong viec bao ve 

te bao khdi bi du lugng NH^ dau ddc ? 

Em eo biet ? 
Du lugng nitrat trong md thi/c vat la mot trong nhi/ng chi tieu quan trgng de danh 
gia do sach hoa hgc cua ndng pham. Lugng nitrat tich luy vugt qua gidi han cho 
phep doi vdi tdng loai ndng pham se doe hai cho sUe khoe con ngudi. Vi du, 
bip cai dugc coi la sach neu lugng nitrat khdng vugt qua 500mg/kg. 

Nitrat chuyen hoa thanh nitrit, dd la mot chat cd kha nang gay benh ung thu 

cho ngUdi. 
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OINH OirONG NIT0 0 TH0C VAT (TIEP THEO) 

III NGUON CUNG CAP NITO T U NHIEN CHO CAY 

Nito la mdt trong nhiing nguyen to phd bien nhai trong tu nhien, chii yeu tdn tai 
trong khdng khi va trong dai. 

1. Nito trong khdng khf 

Nito phan tir (Nj) trong khf quyin chiem khoang gan 80%. Cay khdng the ha'p 
thu dugc nito phan tir. Nito phan tir sau khi da duge eae vi sinh vat ed dinh nito 
chuyen hoa thanh NH3 thi eay mdi ddng hoa duge. Nito d dang NO va NO2 trong 
khf quyen la ddc hai ddi vdi co the thuc vat. 

2. Nito trong ddt 

Ngudn cung cap chu ylu nito cho eay la dat. Nito trong da't tdn tai d 2 dang : 
nito khoang (nito vd co) trong cac mud'i khoang va nito hiru co trong xae sinh vat 
(thuc vat, ddng vat, vi sinh vat,...). 

Rl cay chi hap thu nito khoang tir dat dudi dang NO3 va NH4 . NO3 dl bi 

rira trdi xudng cac ldp dai nam sau ben dudi. NH4 dugc cac hat keo dai tich dien 

am giii lai tren bl mat eua ehiing nen it bi nudc mua mang di. 

cay khdng true tiep hap thu duge nito hiiu co trong xae sinh vat. Cay ehi 

hap thu duge dang nito hiiu co dd sau khi nd da dugc cac vi sinh vdt ddt kkodng kod 

(bien nito hiiu eo thanh nito khoang) thanh NH4 va NO3 (hinh 6.1). 

IV QUA TRINH CHUYEN HOA NITO TRONG DAT 
VA CO DjNH NITO 

1. Qud trinh chuyen hod nito trong ddt 

• Hay ehi ra tren sa do (hinh 6.1) eon dudng chuyen hoa nita hOru ca (trong xae 

sinh vat) trong dat thanh dang nita khoang (NH^ va NO]). 
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Mach gd 

Hinh 6.1. Su phu thuge ve mat dinh dudng cua cay vao boat ddng cua vi sinh vat dat 

1. Khi quyen, 2. Nita ; 3. Vat chai huTu co ; 4. Vi khuan amon hoa ; 5. Vi khuan cd 
djnh nito ; 6. Amoni ; 7. Vi khuan nitrat hoa ; 8. Nitrat ; 9. Axit amin ; 10. R l ; 

11. Vi khuan phan nitrat hoa ; 12. Dai. 

Trong dai cdn xay ra qua trinh chuyen boa nitrat thanh nito phan tir 

( NO3 -> N2). Qua trinh nay do cac vi sink vdt ki kki thuc hien, dac biet diln ra 

manh trong dai ki khf. Do dd, de ngan chan su mat mat nito can dam bao do thoang 

cho dai. 

2. Qud trinh cd' djnh nito phdn tuT 

Qua trinh lien ket N^ vdi H2 dl hinh thanh nen NH3 ggi la qua trink cddinh nita. 

Trong tu nhien, boat ddng eua cac nhdm vi sinh vat cd dinh nito cd vai trd quan 

trgng trong viec bu dap lai lugng nito cua dat da bi cay la'y di. 

• Hay chi ra tren hinh 6.1 con dudng co dinh nita phan td xay ra a trong dat va 
san pham cCia qua trinh dd. 

- Con dudng sinh hgc cd dink nita la eon dudng cd dinh nito do cac vi sinh vat 

thuc hien. 

Cac vi sinh vat ed dinh nito gdm 2 nhdm : nhdm vi sinh vat sdng tu do nhu 

vi khuan lam (Cyanobacteria) cd nhieu d rudng liia va nhdm cdng sinh vdi 

thuc vat, dien hinh la cac vi khuan thugc ehi Rkizobium tao ndt san 0 rl cay 

ho Dau (hinh 6.2). 
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Vi khuain ed dinh nito ed kha nang 

tuyet vdi nhu vay vi trong eo the eua cac 

vi khuan cd dinh nito ed mdt enzim ddc 

nhai vd nhi la nitrdgenaza. Nitrdgenaza cd 

kha nang be gSy ba lien kit cdng hoa tri 

bin virng giiia hai nguyen tir nito 

(N = N) de nito lien ket vdi hidrd tao ra 

amdniae (NH3). Trong mdi trudng nudc, 

NH3 chuyen thanh NH4 . 

Hinh 6.2. R§ eay ho Dau 
I.Than ; 2. Ndt san ; 3. Ri . 

V PHAN BON VOI NANG SUAT CAY TRONG VA MOI TRUONG 

1 . Bdn phdn hop li vd ndng sudt cdy trdng 

De eay trdng cd nang suai cao can phai bdn phan hgp l i : diing loai, du so lugng 
va ti le cac thanh phan dinh dudng ; diing nhu cau ciia gidng, loai cay trdng ; 
phii hgp vdi thdi ki sinh trudng va phat trien ciia cay (bdn Idt, bdn thiie) cung nhu 
dilu kien dai dai va thdi tiet mua vu. 

2. Cdc phUOng phdp bdn phdn 

- Bdn phdn qua re (bdn vdo ddt) : Co sd sinh hoc cua phuong phap bdn phan 
qua rl la dua vao kha nang eua rl ha'p thu cac ion khoang tir dai. Bdn phan qua rl 
gdm bdn Idt trudc khi trdng eay va bdn thuc sau khi trdng eay. 

- Bdn phdn qua la : Co sd sinh hgc eiia phuong phap bdn phan qua la la su ha'p 
thu cac ion khoang qua khf khdng. Dung dich phan bdn qua la phai cd ndng do cac 
ion khoang tha'p va ehi bdn phan qua la khi trdi khdng mua va nang khdng qua 
gay gat. 

3. Phdn bdn vd mdi trudng 

Khi lugng phan bdn vugt qua miic tdi uu, eay se khdng ha'p thu hit. Du lugng 
phan bdn se lam xau tinh chai li hoa eua dai. Du lugng phan bdn se bi nudc mua 
cudn xudng cac thuy vuc gay d nhilm mdi trudng nudc. 

30 



Thuc vdt chi hap thii dugc nita kitodng (NH4 vd NO]) td ddt. 
Nita hiiu catdxdc sinh vdt trong ddt ckiduac cdy hap thu sau khi da dugc 
cdc vi sinh vdt ddt khodng hod. 

- Cdy khdng hap thu dugc nita phdn tu. Nhd co enzim nitrdgenaza, 
vi sinh vdt cd dinh nita cd khd ndng lien kit nita phdn tu vdi hidrd 
thdnh NH^ de tieu ddi vdi cdy. 

-Cd 2 phuong phdp bdn phdn dua vao khd ndng kdp thu cdc ckd't 
dinh dudng cua re vd Id. 

- Bdn phdn hgp li cd tdc dung lam tdng ndng sudt cdy trdng vd 
khdng gay d nhiem mdi trudng. 

Cau hoi va bai tap 
1. Neu cac dang nito cd trong dat va cac dang nito ma cay hap thu dugc. 

2. Trinh bay vai trd cija qua trinh cd dinh nito phan tCr bang con dudng 
sinh hgc ddi vdi sU dinh dudng nito cija thUc vat. 

3. The nao la bdn phan hgp li va bien phap dd cd tac dung gi ddi vdi 
nang sua't cay trdng va bao ve mdi trudng ? 

Em eo biet ? 
Trong thien nhien, dia y - the cdng sinh giOa nam va vi khuan lam co dinh nita 
cd y nghia quan trgng. Dia y phan bo tren dat sudn doc ngheo dinh dudng, tren 
eae tang da nui va tren mat dat. 

Hap din han ca ddi vdi ndng nghiep la vi khuan not san thugc chi Rhizobium 
cdng sinh a re cay ho Dau. Cac vi khuan nay trung binh hSng nam cd dinh 
dugc mot lugng nita khoang 100 - 400kg/ha. Trong cac cay trdng ho Dau 
ddng dau bang ve kha nang tich luy NH4 la cay linh lang (Medicago) : 
500 - 600kg/ha, dau Ha Lan, dau cd ve : 5 ~ 60kg/ha. Vi khuan lam cdng sinh 
vdi beo hoa dau cd kha nang co dinh nita toi da den 1300kg/ha (NguySn Hitu 
ThUdc, 1984). Trong cdng tac phii xanh dat trong ddi nui trge, vdi chuang trinh 
trdng 5 trieu hecta rUng cac loai eay gd cd vi khuan cdng sinh a rd nhu keo 
la tram (keo hoa vang), keo tai tugng... dang dugc sd dung pho bien vda cd 
toe do sinh trudng nhanh, do che phd cao, vda cd tac dung cai tao dat ngay mot 
tot han. 
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(Bdi TH0C HANH : THi NGHIEM THOAT H0I NOAC 
^ I U THi NGHIEM VE VAI TRO CUA PHAN BON 

I MUC TIEU 

Hgc xong bai nay, hgc sinh phai cd kha nang : 

- Sir dung giay edban clorua de phat hien tdc do thoat hoi nudc khae nhau d 
hai mat la. 

- Bill bd tri thi nghiem vl vai trd eiia phan bdn NPK ddi vdi eay trdng. 

II CHUAN Bl 

Chuin bi va tien hanh thi nghiem theo nhdm, mdi nhdm 5 - 6 hgc sinh : 

1. Thi nghiem 1 

- 1 chau eay cua loai eay bat ki hoae eay mgc trong vudn trudng ed la vdi phien to. 

- Cap nhua hoae cap gd. 

- Ban kfnh hoae lam kinh. 

- Giay Igc. 

- Ddng hd bam giay. 

- Dung dich edban clorua 5%. 

- Binh hiit am dl giii gia'y tarn edban clorua. 

Hinh 7.1. Do thoat hoi nudc 
qua 2 mat la bSng cap gd cd gan 2 ban kinh 
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Hinh 7.2. Chau nhua vdi tam xdp 
cd due Id de gieo hat da nay mam 

2. Thi nghiem 2 

a) Dung cu vd mdu vat 

- Hat thde (hat ngd, hat dau...) 
da nay mam 2 - 3 ngay. Sd lugng hat 
da nay mam 2 - 3 ngay tudi tuy 
thugc vao sd nhdm (2 chau/nhdm). 

- Chau (hay cdc) nhua cd dudng 
kfnh phia trong khoang 10 - 20 cm du 
de xep dugc 50 - 100 hat (hinh 7.2). 
Mdi nhdm chuan bi 1 chau ddi 
ehiing (chiia nudc sach) va 1 chau thi 
nghiem (ehira dung dich phan NPK). 

- Mdi nhdm 1 binh ed dung tich 
1 1ft, bang nhua hoae thuy tinh (ed 
the thay bang chai nhua dung nudc khoang da diing, cdn sach, dung tich 0,5 lit). 

- Thude nhua ed chia do den mm. 

- Ta'm xdp trdn ed kfeh thude nhd hon Idng chau mdt chiit (hinh 7.2). Ta'm xdp 
phai duge khoan Id cd dudng kinh bang dudng kinh eua khoan niit chai kfeh thude 
nhd nhai hoae nan hoa xe dap (diing nan hoa xe dap nung ndng de diii thiing ta'm 
xdp). Ld each Id khoang 5 - 10mm). Tam xdp se ndi tren mat nude. Neu khdng cd 
ta'm xdp thi dimg vai man (2 ldp), cang vai man dl bao be mat ciia hau. Cac thao tac 
cdn lai thi lam gidng nhu vdi ta'm xdp. 

- Mdi nhdm mdt dng dong cd dung tich 100ml, bang nhua hay thuy tinh, 
tot nhai la loai cd md. 

- Dua thuy tinh (neu khdng cd, cd the diing diia sach bang tre hay gd) dai hon 
ehilu cao eiia chai dugc diing trong thi nghiem. 

b) Dung dich dinh dudng (phdn NPK) 

- Ig phan bdn NPK, 1 lit nude sach (nudc cat, nudc gieng sach, nudc may sach). 

Ill NOI DUNG VA CACH TIEN HANH 

1. Thi nghiem 1 : So sdnh tdc do thodt hoi nudc d hoi mdt Id 

Diing 2 mieng giay Igc tam edban clorua da say khd (cd mau xanh da trdi) 
dat ddi xiing nhau qua 2 mat ciia la. Tiep theo, dimg cap gd hoae cap nhua kep 
ep 2 ban kfnh vao 2 mieng gia'y nay d ea 2 mat eua la tao thanh he thdng kin 
(hinh 7.1). 
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Bam giay ddng hd dl so sanh thdi gian gia'y chuyen mau tir xanh da trdi sang 
mau bdng va dien tich gia'y cd mau hong d mat tren va mat dudi cua la trong ciing 
thdi gian. 

Hoc sinh thuc hanh theo nhdm, mdi nhdm thf nghiem vdi mdt cay va ehgn cay 
d vudn trudng dl thi nghiem. 

Bang 7.1. Bdng ghi tdc do thodt hoi nudc cua Id tinh theo thdi gian 

Ten nhdm Ngay, gid 
Ten cay, 

vi tri cua la 

Thoi gian chuyen mau 
cua giay tam edban clorua 

Mat tr6n Mat dudi 

2. Thi nghiem 2 : Nghien cihi vai trd cua phdn bdn NPK 

Mdi nhdm thuc hien mdt lan nhac lai thi nghiem gdm 1 chau ddi ehiing (chi 

cd nude sach) va 1 chau thi nghiem (chiia dung dich phan NPK) nhu sau : 

- Mdi nhdm pha mdt chai phan NPK cd ndng do Ig// nhu da neu d tren. 

Cach pha : Can 1 g phan NPK (neu cd binh dung tich 1 /) hoae 0,5g phan NPK 

(neu ehi ed chai dung tich 0,5/), rdi cho vao day binh (hoae chai). Dung dng dong lay 

dii lugng nude can thiit va rdt vao binh (hoae chai). Tilp theo, day chat nap binh, 

rdi lac hoae dung que sach dl khuay cho phan hoa tan hit. 

- Rdt dung dich phan NPK vao chau thi nghiem. 

- Dat ta'm xdp vao chau trdng cay da ed chiia mdi trudng nudi eay. 

- Chgn eae hat vdi eay mam cd kfeh thude tuong duong nhau. Sd lugng hat da 
nay mam tuy thude vao sd Id trong tam xdp. 

- XIp cac hat da duge ehgn vao eae Id trong ta'm xdp, cho rl mam chui vao 
Id hudng xudng dung dich dinh dudng trong chau. Mdi Id chi xep mdt hat. Can 
thao tac nhe nhang de khdng lam gSy mSm. 

- Dat cac chau vao gde thuc nghiem trong phdng cd anh sang hoae dua ra 
vudn trudng. Can dat eae chau sao cho anh sang chieu ddng diu den mdi chau. 
Tiep theo, can cham sde de eay dugc chieu sang hang ngay (khoang 8 gid/ngay) cho 
din khi thay rd su khae biet giira cay thi nghiem va eay ddi chimg. 
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- Quan sat, do ehilu cao eiia eay trong cac chau thf nghiem va chau ddi ehiing. 

Tinh ehilu cao trung binh eiia eay, ghi kit qua quan sat duge vao vd. 

IV THU HOACH 

- Cae nhdm bao cao kit qua trudc ldp. 
- Mdi hgc sinh phai : 

+ Lam bai tudng trinh vl thi nghiem xae dinh tdc do thoat hoi nude d 2 mat la, 
ghi kit qua thi nghiem vao vd. 

+ VI nha, mdi hgc sinh lam tudng trinh thf nghiem va nop bao cao cho giao vien. 

Sau day la bang dl hgc sinh ghi kit qua thi nghiem. 

Bang 7.2. Kit qud thi nghiem 

Ten cay 

Ma Ilia 

Cdng thirc 
thi nghiem 

Chau ddi ehiing 
(chiia nudc) 

Chau thf nghiem 
(chu:a NPK) 

Chieu cao trung binh 

(cm/cay) 
Nhan xet 
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JBdi 
4 1 O QUANG HOP 0 THirC VAT 

I KHAI QUAT VE QUANG HOP 6 THUC VAT 

1. Quang hop Id gi ? 

Quan sat hinh 8.1 va 
cho biet quang hgp la gi. 

Anh sang mat trdi 

Tit so dd tren hinh 8.1, ta ed 

thi viet phuong trinh tdng quat eua 

qua trinh quang hgp nhu sau : 

Hinh 8.1. Sa do quang hgp d cay xanh 

6C0.+ 12H.0 
Anhsanamat trcri 

C,Hp 0^+60 . +6H,0 Diep lue 

2. Vai trd cua quang hop 

Toan bd sir sdng tren hanh tinh ciia chung ta phu thugc vao quang hgp, do : 

- San pham quang hgp la ngudn chai hiru co lam thiie an cho sinh vat di dudng 

va la ngudn nguyen lieu cho cdng nghiep. duge lieu chua benh cho eon ngudi. 

- Quang nang da duge chuyen thanh hoa nang trong eae lien ket hoa hoc cua san 

pham quang hgp. Day la ngudn ndng lugng duy tri boat ddng sdng ciia suih gidi. 

- Quang hgp dieu iioa khdng klif : giai phdng OT (la dudng khf cho sinh vat 

hieu khi) va hap thu CO, (gdp phan ngan chan hieu ling nha kinh). 

• Quang hgp di§n ra chu yeu a ca quan nao eua cay. tai sao ? 
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Gan chinh 

li LA LA C O Q U A N Q U A N G H O P 

1- Hinh thdi , gidi phau cua Id thich nghi vdi chuTc ndng quang hop 

- Dac diem giai phlu, " 
hinh thai ben ngoai : Dien 
tfch bl mat Idn giup hap thu 
duge nhieu tia sang, trong 
ldp bilu bi ciia mat la cd khf 
khdng (hinh 8.2) giiip cho 
khf CO2 khuech tan vao ben 
trong la den lue lap. 

- Dae diem giai phlu 
hinh thai ben trong : 

Gan ben 

Phien la 

Nhu mo 

Quan sat hinh 8.2, neu 
dac diem phan bo va 
sap xep eua cac te bao 
chUa diep lue trong la 
va cho bie't dieu dd ed 
tac dung gi doi vdi 
quang hgp. 

Te bao 
mo giau 

chifa nhieu 
diep lue 

Te bao 
mo xdp 

Khi khdng 

Ldp cutin I 
i 

Ldp bieu bi tren | 

i 
Gan ben chCra ' 
mach dan cd cac 
te bao nhu md 
bao quanh | 

Ldp bieu bi dudi i 
chiia khi khong i 
va ldp cutin i 

Hinh 8.2. Cau tao cua la cay 

He gan la ed mach dan gdm mach gd va mach ray, xuai phat tir bd mach d cud'ng 
la di den tan timg te bao nhu md eua la. Nhd vay, nudc va ion khoang den dugc timg 
te bao de thuc hien quang hgp va van ehuyin san pham quang hgp ra khdi la. 

Trong la ed nhilu te bao chira nhiing hat mau lue cd the dl dang thay dugc dudi 
kinh hiln vi quang hgc. Cac hat mau lue nay duge ggi la luc lap. 

Luc lap Id bdo quan quang hop 

• Quan sat hinh 8.3 va Ch4t ndn (strdma) 

dua vao kien thUc ve 
luc lap trong Sinh hgc 10, 
hay neu nhCfng dac diem 
cau tao cua luc lap 
thich nghi vdi chUc nang 
quang hgp. 

Tilacdit 

Mang ngoai 

Mang trong 

Grana Hat tinh bpt 

Hinh 8.3. Cau tao cua luc lap 
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3. He sdc td' quang hop 

He sac td quang hgp d cay xanh bao gdm diep lue va cardtendit. Diep luc 

cd 2 loai chii yeu la diep luc a va diep lue b. Diep lue la nguyen nhan lam cho 

la eay ed mau luc. Cac tia sang mau lue khdng duge diep lue hap thu va phan 

ehilu vao mat ta lam cho ta tha'y la cd mau lue. Cardtendit la nhdm sic td phu 

quang hgp gdm cardten va xantdphyi. Cardtendit tao nen mau dd, da cam, vang 

cua la. qua (mau dd cua qua gae chin), cu (mau vang cua cu ca rdt). 

Cac sac td quang hgp ha'p thu nang lugng anh sang va truyin nang lugng da 

hap thu duge vao phan tii' diep luc a d trung tam phan ii-ng quang hgp theo so 

dd sau : 

Cardtendit^^Diep luc b^-Diep lue a-*^Diep luc a d trung tam phan ling 

Sau dd, quang nang dugc chuyen hoa thanh hoa nang trong ATP va NADPH 

(nicdtin amit adenin dinucledtit phdtphat dang khir). 

Trong cae sSe td quang hgp, chi cd diep luc a tham gia true tiep vao su ehuyin 

hoa nang lugng anh sang hap thu dugc thanh nang lugng eiia cae lien kit hoa hoc 

trong ATP va NADPH. Cac sac td khae ehi hap thu nang lugng anh sang va truyin 

nang lugng dd cho diep lue a. 

- Quang kgp a thuc vdt Id qud trinh sir dung ndng lugng anh sdng 
mat trdi dd dugc diep Iiic kdp thu di tdng hap cacbohidrat vd 
gidi phdng dxi tir khi cacbonic vd nudc. 

- Phuang trink quang kgp tdng qudt : 

6CO. + 12H.O ^"^''^'S'ff'-'^' •C,H,.0,+ 60. + 6H.O 

- Quang kgp cung cap tkicc an, ndng luang di duy tri sU sdng ciia 
sink gidi ; cung cap nguyen lieu cko sdn xud't cdng nghiep vd tkudc 
chua benh cko con ngudi; dieu kod thank phdn kki trong sinh quyin. 

- Ld xank Id ca quan quang hgp. Luc lap Id bdo quan quang kgp. 
ckira ke sdc td quang kgp gdm diep luc vd cardtendit pkdn bd trong 
mdng tilacdit. Cdc sdc td'ndy kdp tku vd truyin ndng lugng anh sdng 
cho diep luc a a trung tdm pkdn ifng. Tqi dd, ndng lugng dnk sdng 
dugc ckuyin kod tkdnk ndng lugng hod kgc trong ATP vd NADPH. 
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Cau hoi va bai tap 
1. Quang hop d thuc vat la gi ? Viet phUOng trinh quang hgp tdng quat. 

2. Vl sao quang hgp cd vai trd quyet dinh ddi vdi sU sdng tren Trai Dat ? 

3. Neu dac diem cua la cay xanh thi'ch nghi vdi ehdc nang quang hgp. 

4. Neu thanh phan va chde nang ciia he sac td quang hgp trong la xanh. 

5. Sac td nao sau day tham gia true tie'p vao chuyen hoa quang nang 
thanh hoa nang trong san pham quang hgp d cay xanh ? 

A - Diep luc a. 

B - Diep luc b. 

C - Diep luc a, b. 

D - Diep luc a, b va cardtendit. 

6. Cau tao ngoai cua la ed nhung dac diem nao sau day thich nghi vdi 
chiic nang hap thu dUde nhieu anh sang ? 

A - Cd cudng la. 

B - Cd dien tfch be mat la Idn. 

C - Phien la mdng. 

D - Cac khi khdng tap trung chu yeu d mat dudi cua la nen khdng 
chiem mat dien tich hap thu anh sang. 

Em CO biel- ? 

sXc T(5'CAR(5TEN(3IT vk eOc KHOE CUA CHUNG TA 

Trong rau xanh, trong nhieu loai qua (nhu qua gae), dac biet trong cu ca rdt 
cd nhieu cardtendit tao nen mau sac a cac loai hoa qua va cu ay. Trong cac 
cardtendit, p-cardten la sac to' cd vai trd dinh dudng dac biet quan trgng. Mot 
phcn td p-eardten sau khi vao ca the ngudi dugc chuyen hoa thanh 2 phan td 
vitamin A. Vitamin A ddng vai trd quan trgng ddi vdi thi giac cua con ngudi. Thieu 
vitamin A se gay ra benh mu mat. Dinh dudng day dii vitamin A va prdtein se 
dam bao sdc khoe cho chung ta, dac biet la ddi vdi tre em. 
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(Bd. 

9 
QUANG H0P 
0 CAC NHOM TH0C VAT C3, C^ VA CAM 

Qua trinh quang hgp duge chia thanh 2 pha ; pha sang va pha tdi. Qua trinh quang 
hgp d cac nhdm thuc vat C3, C^ va CAM ehi khae nhau chu yeu trong pha tdi. 

I THUC VAT C , 

1. Pha sdng 

Pha sang cua quang hgp la pha chuyin hoa nang lugng ciia anh sang da dugc 
diep luc ha'p thu thanh nang lugng cua eae lien kit hoa hgc trong ATP va NADPH. 
Tilacdit la noi diln ra pha sang. 

Trong pha sang diln ra qua trinh quang phan li nude (phan tir nude bi phan li 
dudi tac ddng eiia nang lugng anh sang da duge diep lue ha'p thu). Quang phan li 
nudc diln ra trong xoang ciia tilacdit theo so dd phan trng nhu sau : 

2 H . 0 Anh sang 
Diep luc 

4H^+4e~ + 0 , 

So dd phan ling cho thay dxi 
dugc gidi pkdng ra tit pkdn tu nudc. 
Cae electron xuai hien trong qua 
trinh quang phan li nude den bii lai 
cac electron ciia diep luc a da bi mai 
khi diep lue nay tham gia ehuyin 
electron cho cac chai khae. Cae 
prdtdn (H+) den khir NADP+ 
(niedtinamit adenin dinucledtit 
phdtphat dang dxi hoa) thanh dang 
khu (NADPH). 

San phaim eua pha sang gdm cd : 
ATP NADPH va O2. 

Cd the tdm tat cac qua trinh eiia 
pha sang theo so dd hinh 9.1. 

Cacbohidrat 

Hinh 9.1. Sa dd cac qua trinh 
cua hai pha trong quang hgp 
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2. Pha tdi 

Pha tdi (pha ed dinh CO2) d i ln ra trong chai n in (stroma) eiia luc lap. 

• Xem hinh 9.1 va 9.2 roi chird san pham ciia pha sang chuySn cho pha toi la gi. 

Pha sang 

I 
ATP + NADPH 

Ribul6zO-1,5-diP APG 

A/PG — 
(Tridzd-P) 

Hinh 9.2. Chu trinh Canvin 

-GgH.|20g 

Cd thi chia chu trinh Canvin (hinh 9.2) thanh 3 giai doan : giai doan ed dinh CO2, 
giai doan khir APG (axit phdtphoglixerie) thanh A/PG (Aldehit phdtphoglixeric -
la mdt tridzo-P va giai doan tai sinh chai nhan ban dau la Rib-l,5-diP (ribuldzo-
1,5-diphdtphat). 

Tai dilm kit thiic giai doan khir ed phan tii A/PG duge tach ra khdi chu trinh. 
A/PG la chai khdi dau de tdng hgp nen CgHj20g, rdi tir dd tdng hgp nen tinh bdt, 
saceardzo, axit amin, lipit trong quang hgp. 

• Hay chi ra tren hinh 9.2 cac diem ma tai dd san pham eiia pha sang di vao 
chu trinh Canvin. 

Thuc vat Co gdm tii cac loai reu cho den cac loai cay gd cao Idn mgc trong riing, 
phan bd hau khap mgi noi tren Trai Dai. Nhdm thuc vat nay ed dinh CO2 theo 
eon dudng Co (chu trinh Canvin). 

Tuy thude vao dac dilm sinh thai, qua qua trinh tien hoa da hinh thanh nen cac 
eon dudng ed dinh CO2 khae nhau. Cho den nay, ngoai eon dudng C^, cac nha sinh 
If hgc thuc vat da phat hien them 2 con dudng ed dinh CO2 khae : con dudng C. 
va con dudng CAM. Tuong ling vdi ba eon dudng ed dinh CO2, ngudi ta phan biet 
ba nhdm thuc vat : thuc vat C^, thuc vat C^ va thuc vat CAM. 
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Te bao 
mo giau 

MSng sinh chat 

Thanh t4 bao 

II THUC VAT C^ 

Nhdm thuc vat C, bao gdm mdt 
sd loai thuc vat sdng d viing nhiet ddi 
va can nhiet ddi nhu mia, rau din, 
ngd. cao luong, ke,... tien hanh 
quang hgp theo eon dudng C^ 
(hinh 9.3). Dd la phan ling thich nghi 
sinh h ddi vdi cudng do anh sang 
manh. Thuc vat C^ cd eae uu viet hon 
thuc vat C, : cudng do quang hgp 
cao hon, diem bii CO-, tha'p hon, dilm 
bao hoa anh sang cao hon, nhu cau 
nudc thap hon, thoat hoi nudc 
tha'p ban. Nhd vay, thuc vat C^ ed 
nang suai cao hon thuc vat C^. 

Hinh 9.3. Sa do con dudng C. 

• Quan sat eae hinh 9.2 va 9.3, hay rut ra nhumg diem gid'ng nhau va khae 
nhau ve quang hgp giOa thUe vat C^ va thuc vat C^. 

Ill THUC VAT CAM 

Thuc vat CAM gdm nhiing loai mgng nudc sdng d cac 
viing hoang mac khd ban (vf du, cay xuong rong) va cae loai 
eay trdng nhu eay diia, thanh long. Dl tranh mat nudc do 
thoat hoi nude, khi khdng eua eae loai cay mgng nudc ddng 
vao ban ngay va md vao ban dem. Do dd, ehiing se khdng 
quang hgp dugc. Di thoat khdi tinh trang a'y, thuc vat 
mgng nudc da chgn duge mdt con dudng cd dinh CO-, theo 
each rieng eiia minh. Con dudng dd ggi la eon dudng CAM. 

Ban chai hoa hgc eua con dudng CAM gid'ng vdi 
eon dudng C^ (chai nhan CO2, san pham ban dau va 
tiln trinh gdm 2 giai doan...). Dilm khae biet rd net nhai 
vdi con dudng C^ la vl thdi gian : Ca 2 giai doan cua eon 
dudng C. dIu diln ra ban ngay, cdn ddi vdi con dudng 
CAM thi : giai doan dau ed dinh CO2 dugc thuc hien vao ban dem, liic khi khdng 
md ; cdn giai doan tai ed dinh CO^ theo chu trinh Canvin dugc thuc hien vao 
ban ngay. liic khf khdng ddng (hinh 9.4). Thuc vat CAM khdng ed 2 loai lue lap 
(nhu md va bao bd mach) nhu d thuc vat C^. 

Dem 

Ngay 

Hinh 9.4. Sa do 
con duang CAM 
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Con dudng CAM la dac dilm thich nghi sinh If eiia thuc vat mgng nude ddi vdi 
mdi trudng khd ban d sa mac. 

Qua dd ta thay, chu trinh Canvin tdn tai d mgi loai thuc vat. Tir A/PG - san pham 
true tiep ciia chu trinh Canvin - hinh thanh nen dudng glucdzo. Rdi tir hgp chat nay 
hinh thanh nen tinh bdt, saceardzo... (hinh 8.1). Cung til A/PG hinh thanh nen 
axit amin, prdtein, lipit. 

I - Pha sdng la pha chuyin hod ndng lugng dnk sdng dd dugc diep luc 
ha'p thu thdnh ndng lugng ciia cdc lien kit hod kgc trong ATP vd 
NADPH. Pha sdng diin ra d tilacdit chi khi cd chiiu sdng. 

-Trong pha sdng, ndng luang anh sdng dugc sudung di phdn li nudc. 
O2 duac gidi phdng ra td nudc. ATP vd NADPH cua pha sdng dugc 
sudung trong pha tdi di tdng hap cdc hap chat hifu ca. 

- Pha tdi d thuc vdt Cj chi cd chu trinh Canvin, d thUc vdt C4 vd thuc 
vdt CAM cdn ed them chu trinh Cjxdy ra trudc chu trinh Canvin. 

- AlPG td chu trinh Canvin chuyin hod thdnh cacbohidrat, prdtein, 
lipit. 

Cau hoi va bai tap 
1. Neu khai niem va dieu kien can cd cija pha sang trong quang hgp. 

2. Oxi trong quang hgp cd ngudn gd'c tU dau ? 

3. San pham cua pha sang la gi ? 

4. NhOng hgp chat nao mang nSng lUOng anh sang vao pha tdi de 
ddng hoa CO2 thanh cacbohidrat ? 

5. Quan sat cac hinh 9.2, 9.3 va 9.4, neu su gid'ng nhau va khae nhau giOra 
cac con dudng C3, C4 va con dudng CAM. 

6. Pha sang quang hgp cung cap cho pha tdi san pham nao sau day ? 
A - CO2 va ATP. 
B - Nang lugng anh sang. 
C - NUdc va O2. 
D -ATPva NADPH. 

7. Giai doan quang hgp thUc sU tao nen CgH.,206 ^ ^^^ ''"'^ '^ 9'^' ^ °? " 
nao sau day ? 
A - Quang phan li nUdc. 
B - Chu trinh Canvin. 
C - Pha sang. 
D - Pha tdi. 
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mi 
10 ANH H00NG CUA CAC 

NHAN TO NGOAI CANH DEN QUANG H0P 

< 0 ( < 

o 

0,01 0,04 0,16 0,2 

I ANH SANG 

1. Cudng do dnh sdng 

• Quan sat hinh 10.1 va tra Idi 
cau hoi: Cuang do anh sang 
anh huang nhU the nao den 
cudng do quang hgp khi ndng 
do CO2 bang 0,01 va 0,32 ? 

Cudng do anh sang ma tai dd 
cudng do quang hgp can bang vdi 
cudng do hd ha'p duge ggi la diem 
bii dnk sdng. Cay ua bdng cd dilm 
bii anh sang tha'p hon cay ua sang. 

Tang cudng do anh sang cao 
hon dilm bii anh sang thi cudng do 
quang hgp tang hau nhu ti le thuan 
vdi cudng do anh sang cho den khi 
dat tdi diim bdo kod dnk sdng. 
Dilm bao hoa anh sang la tri sd anh sang ma tir dd cudng do quang hgp khdng tang 
them dii cho cudng do anh sang tilp tuc tang. 

O mdt sd nude viing dn ddi, ngudi ta diing anh sang nhan tao dl trdng eay trong 
nha kinh. 

2. Quang pho cua dnh sdng 

Cac tia sang ed do dai bude sdng khae nhau anh hudng khdng gid'ng nhau din 
cudng do quang hgp. Quang hgp chi xay ra tai miln anh sang xanh tim va miln 
anh sang dd. 

Cac tia sang xanh tim kfeh thich su tdng hgp cae axit amin, prdtein. Cae tia sang 
dd xiie tiln qua trinh hinh thanh cacbohidrat. 

0,3 0,32 
Nong dd GO2 

(%') 

Hinh 10.1. Anh hudng ciia eudng do anh sang 
den cudng do quang hgp khi ndng do CO2 tang 
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Trong mdi trudng nudc, thanh phan anh sang bien ddng nhilu theo do sau. 

Thanh phan anh sang ciing bien ddng theo thdi gian ciia ngay. Vao budi sang 
som va budi ehilu, anh sang chiia nhilu tia dd hon. Vao budi trua, eae tia sang ed 
bude sdng ngdn (tia xanh, tia tim) tang len. 

Dudi tan rimg ram, chit ylu la anh sang khuech tan, eae tia dd giam rd ret. Cay 
mgc dudi tan rimg thudng chiia lugng diep lue b cao giiip ha'p thu dugc cac tia sang 
ed bude sdng ngdn hon. 

II NONG Dp CO2 

Trong tu nhien, ndng do CO2 trung 
binh la 0,03%. Ndng do CO, thap nhai 
ma eay quang hgp dugc la 0,008 - 0,01 %. 
Dudi ngudng dd, quang hgp rat ylu 
hoae ed the khdng xay ra. 

Dai la mdt ngudn cung cap CO2 cho 
khdng khi. CO2 trong dai chu yeu la do 
hd ha'p ciia vi sinh vat va eua rl cay 
tao nen. 

Tang ndng do COj, liic dau cudng 
do quang hgp tang ti le thuan, sau dd 
tang cham cho tdi khi den tri sd bao 
hoa CO,. Vugt qua tri sd dd, cudng do 
quang hgp giam. Ndng do bao hoa 
CO, - tri so tuyet ddi ciia quang hgp 
bien ddi tuy thugc vao eudng do chieu 
sang, nhiet do va cae dilu kien khae. 

0,03 0,06 0,15 0,3 
Nong dd CO2 

(%) 

Hinh 10.2. Su phu thugc ciia quang hgp 
vao nong do CO2 

I - Cay bi do ; II - Cay dau. 

• Quan sat hinh 10.2, cho bie't sU phu thugc ciia quang hgp vao ndng do CO2 cd 
gidng nhau d tat ca cac loai cay khdng. 

Thdng thudng, 0 dilu kien cudng dd anh sang cao, tang ndng do CO2 thuan Igi 
cho quang hgp (hinh 10.1). 

Ill NUOC 
• NUdc cd nhUng vai trd gi doi vdi quang hgp ? 

Khi eay thieu nude den 40 - 60%, quang hgp bi giam manh va cd thi ngimg tre. 
Khi bi thieu nude, cay chiu ban cd thi duy tri quang hgp dn dinh hon eay trung sinh 
va cay ua am. 
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IV - NHIET DO 

?•? 40 
O" CM 

•oO 

{130 
o 

20 -

10 -

Nhiet do anh hudng den cae 

phan ling enzim trong pha sang 

va trong pha tdi ciia quang hgp. 

Nhiet do cue tilu lam ngimg 

quang hgp d nhiing loai eay 

khae nhau thi khae nhau. Nhiet 

do cue tilu lam ngimg quang 

hgp d thuc vat vung cue, niii 

cao va dn ddi la -15°C, d thuc 

vat a nhiet ddi la 0 - 2°C, d 

thuc vat nhiet ddi la 4 - 8°C. 

Nhiet do cue dai lam ngimg 
quang hgp cung khdng gid'ng 
nhau d eae loai eay khae nhau. 
Ddi vdi eay ua nhiet, quang hgp 
da bi hu hai d nhiet do 12°C. Cay ua nhiet d vimg nhiet ddi van quang hgp d nhiet 
do 50°C. Thuc vat d sa mac cd the quang hgp d nhiet do 58°C. 

, 

V 

^ t 1 1 1 1 1 

10 20 30 
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40 
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i \ \ •\ \ \\ \ 
i\ \ 

\ ^ 
• \ \ 

\ \ 
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50 
Nhiet do 

Hinh 10.3. Anh hudng eua nhiet do den quang hop 

1. Khoai tay ; 2. Ca chua ; 3. Dua chuot. 

V NGUYEN TO KHOANG 

Nguyen td khoang anh hudng nhilu mat din quang hgp : tham gia cau thanh 

enzim quang hgp (N, P, S) va diep luc (Mg, N); dilu tilt do md khi khdng cho CO2 

khuech tan vao la (K) ; lien quan den quang phan li nudc (Mn, CI),... 

VI TRONG CAY DUOl ANH SANG NHAN TAO 

Nhirng tac nhan ngoai canh vira neu ed thi duge sir dung de dilu khien cudng 
do quang hgp eiia eay trdng d ngoai tu nhien cung nhu trong eae nha trdng eay dudi 
anh sang nhan tao. 

Trdng eay dudi anh sang nhan tao la sir dung anh sang cua cac loai den (den 
neon, den sgi ddt) thay cho anh sang mat trdi de trdng eay trong nha cd mai che, 
trong phdng. Trdng eay dudi anh sang nhan tao giiip con ngudi khae phue dilu 
kien bai Igi cua mdi trudng nhu gia ret hay sau benh dl san xuai ra ndng pham 
cho con ngudi. 0 eae nude dn ddi, nha trdng eay dudi anh sang nhan tao dam 
bao cung cap rau qua tuoi cho eon ngudi vao ea mua ddng bang gia. C5 Viet Nam, 
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trdng cay dudi anh sang nhan tao cd thi dugc ap dung de san xuai rau sach, nhan 
gid'ng cay trdng bang phuong phap sinh dudng nhu nudi cay md thuc vat, tao canh 
giam trudc khi dua ra trdng d ngoai thuc dia. 

- Cudng do vd quang phd ciia dnh sdng dnh hudng din quang hgp, 
quang hgp cue dqi tqi cdc miin tia do vd tia xanh tim. 

- Quang hap tdng d le thuan vdi ndng do CO2 cho din tri sd bdo 
hod CO2, tren nguang do quang kgp giam. 

- Nudc Id yiu tdrdt quan trgng ddi vdi quang kgp (nguyen lieu, mdi 
trudng, diiu tiit khi khdng vd nhiet do cua Id). 

- Ddi vdi da sd cdc loai cdy, quang hap tdng theo nkiet do din gid 
tri tdi Mi (tuy lodi), tren ngudng do quang hgp giam. 

- Cdc nguyen td dinh duang khodng dnh hudng nhieu mat din 
quang hgp. 

- Su dnh hudng cua edc nhdn td ngoqi canh din quang hgp tuy 
thugc vdo ddc diim cua gidng vd lodi cdy. Trong tu nhien, cdc yiu td 
mdi trudng khdng tdc dgng rieng le len quang hgp md la tdc dgng phdi 
hgp (vi du rd net nhat la suphdi hgp tdc dgng ciia cudng do dnh sdng 
vd cudng do C02). 

Cau hoi va bai tap 
1. Cudng do anh sang anh hudng den quang hgp nhuthe nao? 

2. Vai trd cua nudc trong pha sang cua quang hgp ? 

3. Trinh bay sU phu thugc cua quang hgp vao nhiet do. 

4. Cho vi du ve vai trd cua cac nguyen td khoang trong he sac td 
quang hgp. 
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^ I I QUANG HOP VA NANG SUAT CAY TRONG 

I QUANG HOP QUYET DjNH NANG SUAT CAY TRONG 

Quang hgp quyet dinh khoang 90 - 95% nang suat eay trdng, phan cdn lai 

5 - 10% la cae chai dinh dudng khoang. 

Mdt sd khai niem lien quan din nang suat cay trdng : 

- Nang suai sinh hgc la tdng lugng chai khd tfch luy dugc mdi ngay tren 

I ha gieo trdng trong sudt thdi gian sinh trudng. 

- Nang suat kinh t l la mdt phan cua nang suat sinh hgc dugc tich luy trong cac 
eo quan (hat, cii, qua, la...) chiia eae san pham ed gia tri kinh te ddi vdi eon ngudi 
eiia timg loai eay. Vi du, d eae loai cay trdng hg Hoa thao. phan vat chai khd ciia 
hat trong tdng khdi lugng khd eiia eae eo quan tren mat dai vao thdi dilm thu hoach 
bien ddng trong gidi han tir 25% (eae gidng ngd, liia mi den) den 50% (eay lua), b 
eay hg Dau : khoang tir 30% (cay dau tuong) den 60% (dau cd ve). Bang eon dudng 
chgn !oe ve siJ phan bd cac chat ddng hoa vao hat, ngudi ta da thanh cdng trong viec 
nang cao phan khdi lugng eiia hat trong tdng khdi lugng eua eay ngd tir 24% 
din 47%, d eay lua tir 43% den 57%. 

II TANG NANG SUAT CAY TRONG THONG QUA S U D I E U KHIEN 
QUANG HOP 

Nang suai cSy trdng phu thude vao qua trinh quang hgp. Do dd, thdng qua sir 
dilu tilt eae yeu td anh hudng den quang hgp, ngudi ta cd thi nang cao nang suai 
cay trdng. 

1 . Tdng dien ti'ch id 

• Tai sao tang dien tich la lai lam tang nang suat cay trdng ? 

Cd thi dilu khiln dien tich bd la nhd cae bien phap ndng sinh nhu bdn phan, 
tudi nude hgp If, thuc hien ki thuat cham sdc phu hgp vdi loai va gid'ng cay trdng. 
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Tac dung eiia bd la ddi vdi quang hgp thi hien d tri sd dien tich la. Tri sd cue 
dai cua dien tfch la ddi vdi cay la'y hat la 3 - 4 (30 000 - 40 000 m^ la/ha); ddi vdi 
eay la'y eu va rl la 4 - 5,5. 

2. Tdng cudng do quang hop 

Cudng do quang hgp la chi sd thi hien hieu suai boat ddng eua bd may quang 
hgp (la). Chi sd dd anh hudng quyet dinh den su tfch luy chai khd va nang suat 
cay trdng. 

Tang eudng do quang hgp bang each thuc hien cae bien phap ki thuat nhu cung 
cap nudc, bdn phan, cham sde hgp If tao dilu kien cho eay hap thu va chuyin hoa 
nang lugng mat trdi mdt each cd hieu qua. 

Trong tuyen chgn va tao mdi cac gidng cay trdng, ngudi ta chii y din nhung 
gid'ng cay cd eudng do quang hgp cao. 

3. Tdng he sd kinh te 

De tang h6 sd kinh te can thuc hien eae cdng vi6c sau : 

- Tuyin chgn cae gid'ng cay cd su phan bd san phim quang hgp vao cac bd phan ed 
gia tri kinh t l (hat, qua, cii...) vdi ti le cao, do dd se tang ht sd kinh t l eua eay trdng. 

- cae bien phap ndng sinh nhu bdn phan hgp li, vi du ddi vdi eay ndng nghiep, 
bdn dii phan kali giiip tang su van ehuyin san phdm quang hgp vao hat, cii, qua 
cung ed tac dung tang he so kinh te. 

- Quang hgp quyet dinh khodng 90 - 95% ndng sudt cdy trong. 

- Tdng ndng sudt cdy trdng bdng each : 

+ Tdng dien tich bd la, tdng cudng do quang hgp vd tdng hieu 
sudt quang hap cua cdy trdng bdng cdch dp dung cdc bien 
phdp ki thuat nhu chdm sdc, bdn phdn, cung cd'p nUde hap li 
tuy thugc vdo gid'ng, lodi cdy trdng. 

+ Tuyin chgn vd tqo mdi cdc gidng, lodi cdy trong ed cudng do 
vd hieu sudt quang hap cao. 

+ Tdng he sd kink ti cua cdy trdng bang bien phdp chgn gidng 
vd bdn phdn. 

V 
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Cau hoi va bai tap 
1. Tai sao ndi quang hgp quyet dinh nang sua't cua thuc vat ? 

2. Phan biet n§ng suat sinh hgc vdi nSng suat kinh te. 

3. Neu cac bien phap tang nSng sua't cay trdng thdng qua su dieu khien 
quang hgp. 

Em CO biet 

QUANG HdP TRONG VU TRU 

Cac nha khoa hoe eiia NASA (cd quan hang khdng vu tru quo'e gia ciia nudc 

Ml) da trdng cay ma lua mi (Tritieum aestivum) trong con tau vu tru 

Discovery. Sau 10 ngay d trong vu tru, cudng do quang hgp eiia cac eay 

ma lua mi thap han so vai cac cay d dieu kien doi chUng (dieu kien tren mat 

dat) la 25%. Cac nha khoa hgc ket luan rang : ed thS san xuat luang thuc 

trong vu tru nhung nang suat cd the bi giam vi mdi trudng vi trgng luc (gan 

nhu khdng cd trgng lue). 
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-̂  (Bd. 
4 12 HO HAP 0 TH0C VAT 

Thuc vat khdng cd co quan hd ha'p chuyen trach. Hd ha'p diln ra trong mgi co 
quan ciia eo thi thuc vat, dac biet la eae co quan dang cd cac boat ddng sinh li manh 
nhu hat dang nay mam, hoa va qua dang sinh trudng,... 

I - KHAI QUAT VE HO HAP 6 THUC VAT 
1 . Hd hd'p d thirc vdt Id gi ? 

Hd ha'p d thuc vat la qua trinh dxi hoa sinh hgc (dudi tac ddng eiia enzim) nguyen 
lieu hd hap, dac biet la glucdzo ciia te bao sdng den CO2 va H2O, mdt phan nang lugng 
giai phdng ra dugc tfch luy trong ATP. 

• Quan sat hinh 12.1 va tra Idi cae cau hoi sau : 
- Vi sao nudc vdi trong ong nghiem ben phai binh chUa hat nay mam 

(hinh 12.1A) bi van due khi bam hut boat ddng ? 
- Giot nude mau trong dng mao din dl chuyen ve phia trai (hinh 12.1B) ed 

phai do hat nay mam hd hap hut Oj khdng, vi sao ? 
- Nhiet ke trong binh (hinh 12.1C) chi nhiet do cao ban nhiet do khdng khi 

ben ngoai binh chUng thuc dieu gi ? 

Khdng kh(_». 

Dung dich 
KOHhipthu 

CO2 

-Ndi vao 
bdm hut 

Nudc vdi 

L , -

Nudc vdi 
nay m§m van due 

J — Nhiet ke 

Mun cua (8 Hat nay mam 

Binh 
thuy tinh 

Vdi xut 

Ludi kirn loai Hat nay mam Giot nudc mau 
" " * B C 

Hinh 12.1. Thi nghiem ve hd hap d thuc vat 
A - Phat hien sU thai l<hi COj ; B - Phat hien st; hap thu Oj ; C - Phat hien su tang nhiet do. 
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2. Phuong trinh hd hd'p tong qudt 

CgHj20g + 6 O2 ^ 6 CO2 + 6 H2O + Nang lugng (nhiet + ATP) 

3. Vai trd cua hd hd'p ddi vdi co the thiTc vdt 

Phan nang lugng hd hap dugc thai ra d dang nhiet la can thiet de duy tri nhiet 
do thuan Igi cho cac boat ddng sdng eua co thi thuc vat. 

Nang lugng hd ha'p tfch luy trong phan tir ATP dugc sir dung cho nhilu boat 
ddng sdng cua cay nhu van chuyen vat chai trong cay, sinh trudng, tdng hgp cac 
chat hiru eo (prdtein, axit nucleic,...), sira chiia nhiing hu hai eua te bao... 

Hd hap tao ra cac san pham trung gian cho cac qua trinh tdng hgp cae chai hiiu 
CO khae trong eo thi. 

11 C O N D U O N G HO H A P 6 T H U C V A T 

1 . Phdn gidi kj khf (dudng phdn vd len men) 

O thuc vat, phan giai ki khf cd thi xay ra trong rl cay khi bi ngap ung hay trong 
hat khi ngam vao nudc hoae trong cac trudng hgp eay d dilu kien thilu dxi. Phan 
giai ki khf gdm dudng phan va len men (hinh 12.2). Dudng phan xay ra trong tibao 
chat, dd la qua trinh phan giai phan tir glucdzo den axit piruvic. 

• Dua vao hinh 12.2, hay cho bie't ed bao nhieu phan td ATP va phan tir 
axit piruvic duge hinh thanh tir 1 phan td glucdza bi phan giai trong dudng phan. 

2. Phdn gidi hieu khi (dUdng phdn vd hd hd'p hieu khO 

• Dua vao kien thUe Sinh hgc 10, hay md ta cau tao eiia ti thS la bao quan 
hd ha'p hieu khi. 

Hd ha'p hiiu khf (hd ha'p ti thi) bao gdm chu trinh Crep va ehudi chuyin 
electron trong hd hap. Chu trinh Crep diln ra trong chat nIn ciia ti the. Chudi 
chuyin electron phan bd trong mang trong eiia ti the. Hd ha'p bilu khf diln ra 
manh trong cac md, co quan dang ed eae boat ddng sinh If manh nhu hat dang 
nay mam, hoa dang no,... 

- Chu trinh Crep : Khi ed dxi, axit piruvic di tir t l bao chat vao ti thi. Tai dd, 
axit piruvic ehuyin boa theo chu trinh Crep va bi dxi hoa hoan toan. 

- Chudi chuyin electron : Hidrd tach ra tir axit piruvic trong chu trinh Crep 
duge chuyin tilp qua chudi chuyin electron. Tir 2 phan tir axit piruvic, qua hd hap 
giai phdng ra 6 CO2, 6 H2O va tfch luy duge 36 ATP (hinh 12.2). 

• Dua vao sa dd tren hinh 12.2, hay so sanh hieu qua nang lugng eua 
qua trinh hd hap hieu khi va len men. 
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Phan giai kj khi' (trong te bao chSt) 

r A - Len men ^ 

Glucdzd 

(CeH.A ) 

^ 

2ATPHP 

Oudng phany / 

RUdu etilic (2C2l-liOH) - 2C0j \ 
hoae 

axit lactic (C3H6O3) 
Axit piruvic " 

{ 2 C H 3 C 0 C 0 0 H ) Y ^ ~ > 6C0 
Ti the 

O, 
36ATP 

B - Ho hap hiey khi 
Te bao chat (trong ti the ) 

y 
Phan giai hieu khi (trong te bao chat, ti the) 

Hinh 12.2. Con dudng hd hap a thuc vat 

III HO HAP SANG 

Hd ha'p sang la qua trinh hap thu O2 va giai phdng CO2 d ngoai sang. 

Trong dilu ki6n eudng dd anh sang cao, tai luc lap ciia thuc vat C^, lugng 
CO2 can kiet, O2 tfch luy lai nhilu (khoang ga'p 10 \An so vdi CO2). Enzim 
eaebdxilaza ehuyin thanh enzim dxigenaza dxi hoa ribuldzo-l,5-diphdtphat 
den CO2 xay ra ke tilp nhau trong ba bao quan : bat dau tir luc lap qua 
perdxixdm va kit thiie bang su thai ra khi CO2 tai ti the. Hd hap sang gay lang 
phi san pham eiia quang hgp. 

IV QUAN HE G I Q A HO HAP VOI QUANG HOP VA MOI TRUONG 

1. Moi quan he giuTa hd hd'p vd quang hop 

• Dua vao kien thUe ve quang hgp va hd ha'p, hay chimg minh quang hgp la tien 
de cho hd hap va ngugc lai. 

2. Mdi quan he giuTa hd hd'p vd mdi trUdng 

a) Nudc 
Nude can cho hd hap, mai nude lam giam cudng do hd ha'p. 

Ddi vdi eae eo quan dang 0 trang thai ngii, tang lugng nude thi hd hap tang. 
Vf du, trong eae hat khd lugng nudc tang tir 12% den 18% lam cho hd ha'p tang len 
4 lan ; tiep tuc tang lugng nudc len din 33% thi eudng do hd hap tang len gan 100 lan. 

Mudn hat nay mam can dam bao dii nude. 
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b) Nhiet do 

Khi nhiet do tang, cudng do hd hap tang theo din gidi ban ma boat ddng 
sdng eua te bao van cdn binh thudng. Su phu thude eiia hd ha'p vao nhiet do 
tuan thii dinh luat Van-Hdp : QJQ = 2-3 (tang nhiet do them lO^C thi tdc dd 
phan ling tang len 2 - 3 lan). 

c) Oxi 

• Dua vao kien thUc ve hd ha'p da hgc d phan tren, hay neu vai trd ciia dxi doi 
vdi hd hap cua eay. 

d) Ham lugng CO2 

CO2 la san pham cudi ciing eua hd ha'p hieu khf cung nhu ciia len men etilic. 
Ndng do CO2 cao se lie che hd ha'p. 

• Dua vao kien thUe ve hd hap, moi quan he giita hd ha'p va mdi trUdng, hay neu 
mot so bien phap bao quan ndng pham. 

•$ I - Hd hd'p la qud trinh dxi hod sinh hgc ciia tibdo sdng. Trong dd, 
I cdc pkdn td hdu ca bi dxi hod din COj vd HjO, dong tkdi ndng lugng 
I dugc gidi phdng vd mdt phdn ndng luang dd dugc tick luy trong ATP. 

I - Pkuang trinh hd hd'p tdng qudt : 

I ^6^12^6 + d O ^ ^ 6 CO2 + 6 H^O + Ndng lugng (Nkiet + ATP) 

% - Pkdn gidi ki khi diin ra trong ti bdo ckd't gdm dudng pkdn (la 
I qud trink pkdn gidi glucdza den axit piruvic vd giai phdng ndng 
f luang) vd len men (axit piruvic len men tqo ra ruau etilic vd CO-, 
I hoae tqo ra axit lactic). 

I - Phdn gidi hiiu kki gdm dudng phdn vd hd kdp hiiu khi. 
1 Hd hd'p hiiu kki gom chu trinh Crep vd chudi chuyin electron 
2 xay ra trong ti the. 1 pkdn tu glucdza qua phdn giai hieu khi 
I gidi phdng ra 38 ATP vd nhiet luang. 

I -Hd kdp sdng Id qud trink kdp tku O2 vd gidi phdng CO 2 dngodi sdng. 
i 
I - Hd hap vd quang kgp la 2 qud trinh phu thugc Idn nhau. 
I - Hd kdp ckiu dnh hudng ciia mdi trudng. Diiu chink cdc yiu td 
I mdi trudng Id bien pkdp bdo qudn ndng pham. 
% ' • 
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Cau hoi va bai tap 
1 • Hd ha'p d cay xanh la gi ? 

2. Hd hap hieu khi cd Uu the gi so vdi hd ha'p ki khi ? 

3. Trong nhumg trUdng hgp nao thi diin ra len men d co the thUc vat ? 
Cho vi du. 

4. Hay khai quat ve anh hudng cua mdi trudng ddi vdi hd hap ciia 
cay xanh. 

Em CO biet ? 

Khi CO2 la san pham ciia hd ha'p. Nhung d ndng do cao nd lai la mdt tac 

nhan Ue che hd hap. Vi vay, ngUdi ta da sd dung CO2 d ndng do cao trong 

bao quan ndng pham. 
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13 TH0C HANH : PHAT HIEN 
DIEP LUC VA CAROTENOIT 

I MUC TIEU 

Hgc xong bai nay, hgc sinh phai tien hanh duge thi nghiem phat hien diep luc 
trong la va cardtendit trong la, qua va eii. 

II CHUAN Bj 

Chuan bi va tien hanh thi nghiem theo nhdm, mdi nhdm 5 - 6 hgc sinh : 

1. Dung cu 

- Cdc thuy tinh (hoae nhua hay sii), tdi nhai la loai ed md. Neu khdng cd cac 
dung eu nay, ed the dung loai chin sii udng nude che vdi dung tfch 20 - 50mi. 

- Ong dong bang nhua hoae bang thuy tinh loai 20 - 50ml, cd chia do. Neu 
khdng cd, cd thi dung dng khdng chia do. Khi dd, giao vien tu danh dau tai cae vi 
tri can thiet tren dng ufng vdi eae dung tfch nhu neu tren. 

- Ong dong hoae dng nghiem bang thuy tinh (hoae nhua) trong sudt, loai 
10 - 15ml. Nlu dung dng nghiem thi phai chuan bi them gia thi nghiem phu hgp 
vdi sd lugng va kich thude dng nghiem. 

- Keo hgc sinh. 

2. Hod chdt 

- Nudc sach (nudc cai, nudc may, nudc gieng). Nudc phai trong sudt. 

- Cdn 90 - 96° (cd the sir dung cdn dot y te loai dung trong Ig nhua 50ml ban 
tai eae quay thude). 
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3. Mdu vdt 

- La xanh tuoi (chgn cac loai la mim dl cat bang keo hgc sinh nhu la rau 
mud'ng, khoai lang, xa laeh hay cac loai cai, rau hiing, sdn, khi,...). 

- La gia cd mau vang. 

- Cae loai qua ed mau vang hay dd nhu qua ga'c, xoai, qua trung ga, qua bdng, 
ea chua, qua mam xdi,... 

- Cac loai cu cd mau dd hay vang nhu cu ea rdt, nghe,... 

Ill - NOI DUNG VA CACH TIEN HANH 

1. Thf nghiem 1 : Chie't rut diep luc 

Can khoang 0,2g eae mau la da loai bd cud'ng la va gan chinh. Neu khdng ed 
can thfch hgp, thi ehi can lay khoang 20 - 30 lat cat mdng ngang la tai noi khdng 
cd gan chinh. Dimg keo eat ngang la thanh tittig lat cat that mdng de cd nhilu te 
bao bi hu hai. Bd cac manh la vira eat vao cac cdc da ghi nhan (ddi ehiing hoae thi 
nghiem), vdi khdi lugng (hoae sd lat eat) tuong duong nhau. Dong 20ml cdn bang 
dng dong, rdi rdt lugng cdn dd vao cdc thi nghiem. La'y 20ml nude sach va rdt vao 
cdc ddi ehiing. Nude ciing nhu cdn phai viia ngap mSu vat thi nghiem. Di cac cdc 
ehiJa mau trong thdi gian 20 - 25 phiit. 

2. Thf nghiem 2 : Chie't rut cardtendit 

Tien hanh cac thao tac chiet nit cardtendit tir la vang, qua va cii tuong tu nhu 

chiet nit diep lue. 

Sau thdi gian ehilt nit (20 - 30 phiit), can than nghieng cae cdc, rdt dung dich 

cd mau vao cae dng dong hay dng nghiem sach va trong sudt sao cho khdng cd mSu 

thi nghiem lan vao. 

Quan sat mau sac trong eae dng nghiem ling vdi dich chiet nit tir eae eo quan 

khae nhau eiia cay tur cac cdc ddi ehiing va thi nghiem, rdi diln kit qua quan sat 

duge vao bang sau (nlu diing mau ghi tren dau cot, thi ghi dau + ; neu khdng diing 

mau ghi tren ddu cot, thi ghi dau - ) . 
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Cm ni 

La 

Qua 

Cu 

Xanh tuoi 

Vang 

cac 

Ca chua 

Ca rdt 

Cii nghe 

Dung moi chie't rut 

- Nude (ddi chung) 
- Cdn (thi nghiem) 

- Nude (ddi ehiing) 
- Cdn (thf nghiem) 

- Nudc (ddi ehiing) 
- Cdn (thf nghiem) 

- Nudc (ddi chung) 
- Cdn (thi nghiem) 

- Nudc (ddi chung) 
- Cdn (thf nghiem) 

Mau sac djch chiet 

Xanh luc 

- Nude (ddi chung) \ 
- Cdn (thf nghiem) 

Do, da cam, vang, 
vang luc 

IV THU HOACH 

Mdi hgc sinh ke bang tren vao vd, ghi kit qua quan sat duge vao cac 6 

tuong ung va nit ra nhan xlt vl : do hoa tan eiia eae sac td trong cac dung moi 

(nudc va cdn) ; trong mSu thuc vat nao cd sac td gi ; vai trd cua la xanh va cac 

loai rau, hoa, qua trong dinh dudng cua eon ngudi. 

Cae nhdm bao cao kit qua thi nghiem trudc ldp. 
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^ CBdi 
1 4 THirc HANH : PHAT HIEN HO HAP 6 THlTC VAT 

I M U C TIEU 

Hgc xong bai nay, hgc sinh phai thuc hien dugc cac thi nghiem : 

- Phat hien hd ha'p ciia thuc vat qua su thai COj. 

- Phat hien hd ha'p d thuc vat qua su hiit Oj. 

II - CHUAN Bj 

Chuan bi va tiln hanh thi nghiem theo nhdm, mdi nhdm 5 - 6 hgc sinh : 

- Mau vat : Hat (liia, ngd hay eae loai dau) mdi nhii mam. 

- Dung cu : Binh thuy tinh cd dung tich 1 1ft, nut cao su khdng khoan Id, niit 
cao su ed khoan 2 Id viia kbit vdi dng thuy tinh hinh chii U va phlu thuy tinh, dng 
nghiem, cdc ed md. 

- Hoa chai : Nudc ban [Ba (OH)2] hay nudc vdi trong [Ca(0H)2], diem. 

III NOI DUNG VA CACH TIEN HANH 

1. Thf nghiem 1 : Phdt hien 
hd hd'p qua sif thdi CO2 

- Cho 50g eae hat mdi nhii mam 
vao binh thuy tinh. Niit chat binh 
bang niit cao su da gan dng thuy tinh 
hinh chii U va phlu thuy tinh (hinh 
14.1). Mdi nhdm hgc sinh phai tiln 
hanh cdng viec nay trudc gid len ldp 
ft nhai tir 1,5 - 2 gid. 

Do hd ha'p eiia hat, CO2 tfch 
luy lai trong binh. COj nang hon 
khdng khf nen khdng thi khulch 
tan qua dng va phlu ra mdi trudng 
ben ngoai binh. 

Nudc vdi 

Hinh 14.1. Phat hien hd hap qua suthai CO2 
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- Vao thdi diem bat dau thi nghiem, cho dau ngoai eua dng hinh chii U vao 
dng nghiem ed chua nudc vdi (hay nudc bari) trong sudt. Sau dd, rdt nudc tir tir 
timg ft mdt qua phlu vao binh chiia hat. Nudc se ddy khdng khi ra khdi binh vao 
dng nghiem. Vi khdng khf dd giau COj, nudc v6i se bi van due. 

- Dl so sanh, la'y 1 dng nghiem cd chiia nudc vdi trong sudt (bay nudc bari) 
va thd bang mieng vao dd qua 1 dng thuy tinh hay dng nhua. Nudc vdi trong 
trudng hgp nay ciing bi van due. Hgc sinh tu nit ra kit luan vl hd hap ciia eay. 

2. Thf nghiem 2 : Phdt hien hd hd'p qua siT hut O2 (hinh 14.2) 

La'y lOOg hat mdi nhii mam 
va chia thanh 2 phdn bang nhau. 
Do nude sdi len mdt trong hai 
phan dd dl gilt chet hat. Tiep theo, 
cho mdi phan hat vao mdi binh 
va nut chat. Thao tac dd phai 
duge hgc sinh tu tiln hanh trudc 
gid len ldp 1,5 - 2 gid. 

Din thdi dilm thi nghiem, md 
niit binh chira hat sdng (binh a) 
va nhanh ehdng dua nIn (hoae 
que diem) dang chay vao binh. 
NIn (hoae que diem) bi tat ngay. 
Sau dd, md niit ciia binh chiia hat 
chit (binh b) va dua nen (hoae 
diem) dang chay vao binh, nen 
tilp tuc chay. Hinh 14.2. Phat hien hd hap qua suhiit 0. 

IV THU HOACH 

- Mdi hgc sinh phai viet tudng trinh cae thi nghiem tren, nit ra kdt luan cho timg 
thi nghiem va chung cho ea 2 thf nghiem. 

- Cac nhdm bao cao kit qua trudc ldp. 
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B - CHUYEN HOA 
VAT CHAT VA NANG Ll/ONG O DONG VAT 

' (Bdi 
15 TIEU HOA 0 DONG VAT 

Ddng vat la sinh vat di dudng ehi ed the tdn tai va phat trien nhd lay cac chat 

dinh dudng (cd trong thiie an) tir mdi trudng ngoai. Cac chai dinh dudng hiiu co nhu 

prdtein, lipit va cacbohidrat thudng cd ca'u tnic phufc tap. Cac chat nay phai trai qua 

qua trinh biln ddi trong he tieu hoa eua ddng vat tao thanh cac cha't dinh dudng don 

gian ma co thi hap thu duge. Cac chai dinh dudng dugc ha'p thu se tham gia vao eae 

qua trinh chuyen hoa ben trong te' bao (ehuyin boa ndi bao). Cae san pham phan 

buy tir qua trinh chuyin boa ndi bao se duge thai ra ben ngoai thdng qua 

he bai tilt, he hd ha'p ... 

I TIEU HOA LA GI ? 

Danh dau x vao d LH cho cau tra Idi dung ve khai niem tieu hoa : 

LJ A - Tieu hoa la qua trinh lam bien doi thde an thanh cac chat hCru ca. 

U s - Tieu hoa la qua trinh tao ra cac chat dinh dudng va nang lugng, 
hinh thanh phan thai ra ngoai ca the. 

CU C - Tieu hoa la qua trinh bien doi thUc an thanh eae chat dinh dudng 
va tao ra nang lugng. 

D D - Tieu hoa la qua trinh bien doi cac chat dinh dudng ed trong thde an 

thanh nhumg chat dan gian ma ca the ha'p thu duge. 

6 ddng vat don bao, thiie an dugc tieu boa trong khdng bao tieu hoa. O cae 

nhdm ddng vat khae, thiie an duge tieu hoa d ben ngoai te bao, trong tiii tidu 

hoa hoae trong dng rieu hoa. 
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II - TIEU HOA O DONG VAT CHUA CO CO QUAN TIEU HOA 

Ddng vat chua ed eo quan tieu boa la ddng vat don bao. Tieu hoa thiie an d ddng 
vat don bao la tieu hoa ndi bao (tieu hoa ben trong te bao). 

Hinh 15.1 la mdt vf du vl tieu hoa ndi bao d ddng vat don bao. 

• Dudi day la cae giai doan eua 
qua trinh tieu hoa thirc an a 
tding giay: 

1. Cac chat dinh dudng dan gian 
dugc hap thu td khdng bao tieu 
hoa vao te bao chat. Rieng phan 
thUc an khdng dugc tieu hoa trong 
khdng bao dugc thai ra khdi te bao 
theo kieu xuat bao. 

Enzim 
tu lizdxdm 

vao khdng bao 
tieu hoa 

Lizdxdm 
gan vao 
khdng bao 
tieu hoa 

Khong bao 
tieu hoa 

Chat dinh dudng 
ddn gian di vao 
te bao chat 

Thdc an 

Hinh thanh 
khdng bao 
tieu hoa 

Chat thai 
ra ngoai 

2. Mang te bao Idm dan vao, hinh 
thanh khdng bao tieu hoa chUa 
thUe an ben trong. 

3. Lizdxdm gan vao khdng bao tieu 
hoa. Cac enzim cua lizdxdm vao 
khdng bao tieu hoa va thu;^ phan 
cac chat dinh dudng phUe tap thanh 
cae chat dinh dudng dan gian. 

Danh dau X vao d U cho y dung ve trinh tu cac giai doan ciia qua trinh 
tieu hoa ndi bao : 

n A-1-^2^3 D o - 2-^1^3 

Hinh 15.1. Tieu hoa noi bao d trung giay 

III TIEU HOA O DONG VAT CO TUI TIEU HOA 

Cac loai rudt khoang va giun dep cd tiii tieu hoa. 

Tiii tieu hoa (hinh 15.2) cd hinh tiii va duge tao thanh tir nhilu t l bao. Tiii 
tieu hoa cd mdt Id thdng duy nhat ra ben ngoai. Ld thdng vira lam chiic nang cua 
mieng vira lam chiic nang eiia hau mdn, nghla la thiie an di qua Id thdng de vao 
tiii tieu boa, ddng thdi cac chat thai cung di qua Id thdng dd ra ngoai. 
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Tren thanh tiii cd nhilu tl bao tuyin. Cac te bao nay tiet enzim tieu hoa vao Idng 
tiii tieu hoa. 

O tiii ti6u hoa, thiie an dugc ti6u hoa ngoai bao (tieu hoa trong Idng tiii 
tieu hoa, ben ngoai te bao) va tieu hoa ndi bao (tieu hoa ben trong cae te bao tren 
thanh tui tieu hoa). 

Te bad 
tren thanh tul 
tiSt ra enzim 

tieu hda 

Ran nudc 

ThCrc an dang 
|— tieu Uoi dd dang 

se tiep tuc 

Hinh 15.2. Tieu hoa thUe an trong till tieu hoa eiia thu} tUe 

- Hay md ta qua trinh tieu hoa thirc an trong tui tieu hoa. 

Tai sao trong tui tieu hoa, thirc an sau khi dugc tieu hoa ngoai bao lai tiep tuc 

tieu hoa ndi bao ? 

IV - TIEU HOA O DONG VAT CO ONG TIEU HOA 

Ddng vat ed xuong sdng va nhilu loai ddng vat khdng xuong sdng cd dng 
tieu hoa. Ong tieu boa duge cau tao tir nhilu bd phan khae nhau (hinh 15.3 ^ 
hinh 15.6). Trong dng tieu hoa, thirc an dugc tieu hoa ngoai bao nhd boat ddng 
CO hgc eiia dng tieu boa va nhd tac dung eiia dich tieu hoa. 
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Thuc quan [^g 
Dieu 

Hinh 15.3. Ong tieu hoa ciia giun dat Hinh 15.4. 6ng tieu hoa ciia cdn trung 

Thuc quan 

^Da day tuy&'n 
Da day co 

Mieng 

Tuyen nudc bpt Thuc quan 

Gan 

Hinh 15.5. 
Ong tieu hoa cua chim 

- Hay ke ten cac bd phan 
ciia ong tieu hoa d ngudi. 

\ 

< \ 

1 i 

Da day 

Tuy 

Rudt non 

Rudt gia 

Hau mdn 

- Dien vao bang 15 qua trinh 
tieu hoa thUc an trong cac 
bd phan ciia ong tieu hoa 

d ngudi (tra Idi bang each 
danh dau x vao cac cot tieu 

hoa ea hgc va tieu hoa 

hoa hgc). 

Hinh 15.6. 
He tieu hoa cua ngudi 
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Bang 15. Tieu hod thdc dn trong cdc bg phdn cua dng tieu hod a ngudi 

STT 

1 

2 

3 

4 

5 

Bp ph$n 

Mieng 

Thuc quan 

Da day 

Rudt non 

Rudt gia 

Tieu hoa ca hgc Tieu hoa hoa hoc 

C)ng tieu hoa ciia mdt so' ddng vat nhu giun ddt, chau chdu, chim 
(hinh 75.3 ^ hinh 15.5) ed bg phan nao khae vdi ong tieu hoa ciia ngudi ? 
Cae bd phan dd ed ehirc nSng gi ? 

I 

- d dgng vdt chUa cd ca quan tieu hod, thdc dn dugc 
tieu hod ndi bdo. Cdc enzim tie lizdxdm vdo khdng bdo tieu hod 
thuy phdn ckd't hdu ca cd trong thdc dn thdnh cdc ehdt dinh dudng 
dan gian. Cdc chdt dinh dudng dan gian dugc tibdo su dung cho 
cdc hoqt ddng sdng. 

- O dgng vdt cd tui tieu hod, thdc dn dugc tieu hod ngoqi 
bdo (nhd enzim thuy phdn chdt dinh dudng phdc tqp trong Idng 
tui) vd tieu hod ndi bdo. 

- O dgng vdt cd dng tieu hod, thde dn dugc tieu hod ngoqi 
bdo. Thdc dn di qua dng tieu hod dugc biin doi ca hgc vd 
hod hgc trd thdnh nhdng chdt dinh dudng dan gian vd dugc 
hap thu vdo mdu. Cdc chdt khdng dugc tieu kod trong dng 
tieu hod se tqo thdnh phdn vd dugc thdi ra ngoai. 
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Cau hoi va bai tap 

1. Cho biet sU khae nhau giiia tieu hoa ndi bao va tieu hoa ngoai bao. 

2. Ong tieu hoa phan hoa thanh nhufng bg phan khae nhau cd 

tac dung gi ? 

3. Tai sao lai ndi tieu hoa thiic Sn trong dng tieu hoa la tieu hoa 

ngoai bao ? 

4. Cho bie't nhung Uu diem ciia tieu hoa thilrc Sn trong dng tieu hoa so vdi 

trong tui tieu hoa. 

Em CO biet ? 

KHA NANG AN VA NHJN AN 

D§n dau danh sach cae loai dgng vat pham an la vol. Mdi ngay mot chu 

vol trudng thanh cd thS ngd'n bet 200kg thifc an va udng 2001 nudc. Sutd 

cd the an lien mot mach bet 40kg thit. Hg hang nha rdn rat gidi nhin an : 

mot con trSin ed the nhin ddi sudt 12 thang lien. 
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(Bdi 
i 5 Tilu HOA 0 DONG VAT (TIEP THEOI 

0 ddng vat an chuyen cae loai thiie an ed ngudn gde ddng vat hoae ngudn gde 
thuc vat, dng tieu boa cd nhung dac dilm thich nghi vdi cae loai thirc an dd. Ndi dung 
bai nay chi dl cap den dac dilm tieu boa thiic an d thii an thit va thii an thuc vat. Rieng 
ddng vat an tap, diln hinh la ngudi da dugc trinh bay trong Sinh hgc 8. 

• Ke ten vai loai dgng vat an thit, an thuc vat va an tap. 

V DAC DIEM TIEU HOA 6 THU AN THjT VA THU AN THUC VAT 

1. Ddc diem tieu hod d thu dn thjt 

Ong tieu boa eua thii an thit (hinh 16.1) ed mdt so dac diem cau tao va chiic 
nang thich nghi vdi thiie an la thit mIm va giau chai dinh dudng. 

Rang ed mdt sd dac diem phu hgp vdi tieu boa thit (hinh 16.1 A). Thii an thit 
hau nhu khdng nhai thiie an. Chiing diing rang eat, xe nhd thiie an va nudt. 

Rang cilra gam va lay thit 
ra khoi xUdng 

Rang nanh cam 
va giQmdi 

Rang trudc ham va rang an thit Idn 
cit thit thanh nhCmg manh nho 

Rudt tit 

Rudt gia 

Hinh 16.1. Ong tieu hoa cua cho 

A - Rang va xUOng so ; B - Da day va rupt. 

Da day don to chira duge nhilu thirc an. Thiic an la thit duge tieu boa eo 
hgc va boa hgc (nhd pepsin) trong da day gid'ng nhu d ngudi. 

Rudt ngdn hon rudt thii an thuc vat (rudt cho dai khoang 6 - 7m). Thiie an di qua 
rudt non trai qua qua trinh tieu hoa va ha'p thu tuong tu nhu trong rudt ngudi. 
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2. Ddc diem tieu hod d thu dn thvtc vdt 

Ong tieu hoa ciia thii an thuc vat (hinh 16.2) ed mdt so dac diem cau tao va 
ehirc nang thich nghi vdi thiie an thuc vat ciing va khd tieu hoa (tl bao thuc vat eo 
thanh xenluldzo). 

Rang ed mdt so dac dilm phu hgp vdi tieu hoa thiic an thuc vat (hinh 16.2 A). 
Thii an thuc vat thudng nhai ki thiie an va tilt ra nhilu nude bgt. 

Dgng vat nhai lai (trau, bd, cim, de,...) cd da day 4 ngan : da cd, da td ong, 
da la sach va da miii khe (hinli 16.2C). 

Tam sung 
giup rang ham dudi 
ti vao de giO co 

Da day ddn 

Rang cua 
va rang nanh 
gidng nhau giup giQ 
va giat cd 

Rang trudc ham va rang ham 
cd nhieu gd cimg giup nghiin nat co 

A 

r 

t_. 

Rudt non dai 

Manh trang Idn 

^ ^ ^ l A 

Da co 

Da mill khe 
(da day thuc su) 

Ta trang 

Rupt gia 

Hinh 16.2. dng tieu hoa eua thii an thuc vat 
A. Rang va xuong so trau ; B. Da day va rudt thd ; 
C. Da day 4 ngSn cija trau. 

68 



Qua trinh tieu boa cd trong da day 4 ngan cua trau cd the tdm tat nhu sau : 

- Thuc an (ed, rom,...) dugc nhai qua loa d mieng, rdi duge nudt vao da ed. 
O day, thiic an dugc trdn vdi nude bgt va dugc vi sinh vat cdng sinh pha vd thanh 
t l bao va tilt ra enzim tieu hoa xenluldzo va eae chai hiiu co khae ed trong cd. 

- Khoang 30 - 60 phiit sau khi ngimg an, thiic an da dugc len men bdi vi sinh 
vat tii da ed dugc dua dan sang da td ong va duge g len mieng dl nhai ki lai. 

- Thiic an (sau khi duge nhai ki) ciing vdi lugng Idn vi sinh vat quay trd lai thuc 
quan va vao da la sach ha'p thu bdt nudc va chuyen vao da miii khi. 

- Da miii khe ed chiic nang gid'ng nhu da day ciia thii an thit va an tap. Da miii 
khe tilt ra pepsin va HCl dl tieu boa prdtein cd d vi sinh vat va cd. 

Rudt non rai dai (rudt trau bd dai khoang 50m). Thufe an di qua rudt non trai qua 
qua trinh tieu boa va ha'p thu nhu trong rudt ciia ngudi. 

Manh trang duge coi nhu da day thii hai. Thiie an di vao manh trang duge vi sinh 
vat cdng sinh trong manh trang tilp tuc tieu hoa. Cae chai dinh dudng don gian tao 
thanh dugc ha'p thu qua thanh manh trang vao mau. 

Mdt sd loai thii an thuc vat nhu thd, ngua,... cd da day don. Thiic an thuc vat 
duge tieu boa va ha'p thu mdt phan trong da day va rudt non. Phan thiic an cdn lai 
ehuyin vao manh trang va tiep tuc duge tieu hoa nhd vi sinh vat cdng sinh trong 
manh trang. Manh trang rai phat triln d thii an thuc vat cd da day don. 

• Dien eae dac diem (ca'u tao va ehirc nang) thich nghi vdi thdc Sn cua dng 
tieu hoa vao cac cot tuang img d bang 16. 

Bang 16. Ddc diem cdu tqo vd chdc ndng ciia dng tieu hod 

STT 

1 

2 

3 

4 

Ten bd phan 

Rang 

Da day 

Rudt non 

Manh trang 

Thii an thit Thii an thuc vat 
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I - Ddng vdt dn cdc loqi thdc dn khae nhau cd dng tieu hod biin ddi 
thich nghi vdi thdc dn. 

I - Thii dn thit cd rdng nanh, rang trudc ham vd rdng dn thit phdt 
' trien, rudt ngan. Thdc dn dugc tieu hod ca hgc vd hod hgc. 

- Thii dn thUc vdt cd cdc rdng diing nhai vd nghiin thdc dn phdt 
triin ; dq ddy mdt ngdn hodc bdn ngdn, manh trdng rdt phdt trien, 
rudt ddi. Thdc dn dugc tieu hod ca hgc, hod hgc vd biin ddi nhd 

I vi sinh vdt cdng sinh. 

Cau hot va bai tap 
1. Neu sU khae nhau co ban ve cau tao dng tieu hoa va qua trinh tieu hoa 

thdc an cua thtj an thit va an thUc vat. 

2. Tai sao thu an thUc vat thudng phai Sn sd lugng thdc an rat Idn ? 

3. Danh dau X vao d LJ cho y tra Idi diing ve tieu hoa xenluldzo. 

Trong dng tieu hoa cua dgng vat nhai lai, thanh xenluldzo cua te bao 
thuc vat: 

LJ A - khdng dugc tieu hoa nhung dugc pha vd ra nhd co bdp manh 
cua da day. 

LH B - dugc nudc bgt thuy phan thanh cac thanh phan don gian. 

U C - dugc tieu hoa nhd vi sinh vat cdng sinh trong manh trang 
va da day. 

LJ D - dugc tieu hoa hoa hgc nhd cac enzim tiet ra tif dng tieu hoa. 
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(Bdi 
1 r HO HAP 0 DONG VAT 

I HO HAP LA Gi ? 

• Danh dau x vao d D cho cau tra Idi dung ve hd hap d dgng vat: 

LJ A -Hd hap la qua trinh tiep nhan Oj va CO2 eiia ca thStdmdi trudng song 
va giai phdng ra nang lugng. 

LJ B- Hd hap la tap hgp nhumg qua trinh, trong dd ca thS lay O2 td ben 
ngoai vao de dxi hoa cac chat trong te bao va giai phdng nang luang 
cho cac boat ddng song, ddng thdi thai CQ2 ra ngoai. 

I I C - Hd hap la qua trinh te bao sd dung cac chat khi nhu O j , CO2 de tao ra 
nang lugng cho eae boat ddng sdng. 

CJ D - Hd ha'p la qua trinh trao doi khi giira ea thi va mdi trudng, dam bao 
cho ca the cd day dii O2 va CO2 cung cap cho cac qua trinh dxi hoa 
cae chat trong te bao. 

Qua trinh hd hap d ddng vat bao gdm hd ha'p ngoai, van chuyen khi va hd ha'p 
trong. Bai 17 ehi dl cap din hd hap ngoai. Hd hap ngoai la qua trinh trao ddi khi 
giiia CO the vdi mdi trudng sdng thdng qua bl mat trao ddi khi eiia cae eo quan hd 
ha'p nhu phdi, mang, da,... 

II BE MAT TRAO DOI KHI 

Bd phan cho O^ tii mdi trudng ngoai khuech tan vao trong te bao (hoae mau) va 
CO2 khulch tan tii te bao (hoae mau) ra ngoai ggi la bl mat trao ddi khi. 

Be mat trao ddi khi eiia co quan hd ha'p d ddng vat la khae nhau nen hieu qua 
trao ddi khi eua chung cung khae nhau. Hieu qua trao ddi khi eiia ddng vat lien 
quan din eae dac dilm sau day eua bl mat trao ddi khf: 

- Bl mat trao ddi khi rdng (ti le giiia dien tfch be mat trao ddi khi va thi tfch 
eo thi Idn). 

- Bl mat trao ddi khi mdng va am udt giiip O2 va CO2 dl dang khuech tan qua. 

- Bl mat trao ddi khi cd nhilu mao mach va mau ed sic td hd hap. 
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- Cd su luu thdng khi tao ra su chenh l6eh ve ndng do khi O2 va CO2 dl cac 
khi dd dl dang khulch tan qua bl mat trao ddi khi. 

Rai nhilu loai ddng vat ed bl mat trao ddi khf dap ung dugc day dii cac 

dac diem neu tren. 

Ill CAC HINH THUrC HO HAP 

Can cii vao bl mat trao ddi khi, cd the phan chia thanh 4 hinh thiic hd hap 

chii ylu : hd hap qua bl mat co thi, hd ha'p bang ht thdng dng khi, hd hap bang 

mang, hd ha'p bang phdi. 

1. Hd hd'p qua be mdt co the 

Ddng vat don bao hoae da 
bao cd td cbiJc tha'p (sdng d dudi 
nude hoae tren can) nhu rudt 
khoang, giun trdn, giun dep ed 
hinh thiie hd hap qua bl mat 
CO thi (hinh 17.1). 

o, 

CO, 

\ 

AiMmm 
He thong mach m^u 

Hinh 17.1. Trao doi khi qua da d giun dat 

2. Hd hop bdng he thong ong khi 

Nhilu loai ddng vat sdng tren can nhu cdn trung,... sir dung he thdng dng khf 
de hd ha'p. 

He thdng dng khi duge ca'u tao tii nhiing dng dan chiia khdng khf. Cae dng dan 
phan nhanh nhd dSn. Cae dng nhd nhat tilp xiie vdi te bao eua eo the. He thdng dng 
khf thdng ra ben ngoai nhd cac Id thd (hinh 17.2). 

Tg bao -

dng khi nho — 

Ld thd ' ^ Thanh bung 

Hinh 17.2. Hd hap bang he thdng ong khi d cdn trung 

Quan sat hinh 17.1 va 17.2, hay md ta qua trinh trao doi khi d giun dat 
va cdn trung. 
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3. Hd hd'p bdng mang 

Mang la co quan hd ha'p thich nghi vdi mdi trudng nudc eiia ca, than mIm 
(trai, 6c...) va cua cae loai chan khdp (tdm, eua...) sdng trong nude. 

• Doi chieu vdi 4 dac diem ciia be mat trao doi khi, hay li giai tai sao trao doi khi ciia 
mang ca xiMng dat hieu qua cao (tham khao them hinh 17.3 va 17.4). 

Mieng 

Cac phien mang 

Mdt cung mang 

Hinh 17.3. Ca'u tao ciia mang ca 

Mieng md ra, Diem nap mang ddng lai 
nudc vao 

Diem nap mang md ra 

THO VAO 

Mieng ngam lai 

THORA 

Nudc bi day ra 

Nen khoang mieng ha xuong Nen khoang mieng nang len 

Hinh 17.4. Su luu thdng khi qua mang ca 

Ngoai 4 dac diem eiia bl mat trao ddi khi, ca xuong cdn ed them 2 dac dilm 
lam tang hieu qua trao ddi khi, dd la : 

- Mieng va dilm nap mang ddng md nhip nhang tao nen ddng nude chay 
mdt ehilu va gan nhu lien tuc tir mieng qua mang. 

- Cach sap xep ciia mao mach trong mang giiip cho ddng mau chay trong mao 
mach song song va ngugc ehilu vdi ddng nude chay ben ngoai mao mach 
eiia mang. 

Nhd tai ea cae dac dilm tren, ea xuong ed thi la'y duge hon 80% lugng Oj eua 
nudc khi di qua mang. 
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4. Hd hd'p bdng phoi 

Ddng vat sdng tren can thude ldp Bd sat, Chim, Thu (kl ea ngudi) cd eO quan 
trao ddi khf la phdi (hinh 17.5). Khdng khf di vao va di ra khdi phdi qua dudng dan 
khf (khoang miii, hau, khi quan va phi quan). Vi sdng d ca mdi trudng can va moi 
trudng nudc nen luong cu trao ddi khi qua ca phdi va da. Rieng d chim, hd ha'p nhd 
phdi va he thdng tiii khf. Phdi chim ca'u tao bdi cac dng khf ed mao mach bao 
quanh. Nhd he thdng tiii khf nen khi thd ra va hit vao dIu ed khdng khi giau O2 di 
qua phdi. Vi vay, chim la ddng vat trdn can trao ddi khi hidu qua nhat. 

Phe nang 

Mao mach 

Hinh 17.5. Phoi va phe nang d ngudi 

Su thdng khi 0 phdi ciia bd sat, chim va thii chii yeu nhd cae eo hd hap co 
dan lam thay ddi the tfch eiia khoang bung hoae long nguc. Su thdng khf 0 phdi 
eiia ludng eu nhd su nang len va ha xudng cua thim mieng. 

• - Dd'i chieu vdi 4 dac diem cua be mat trao doi khi, hay li giai tai sao phoi 

la ca quan trao doi khi hieu qua ? 

- Bang 17 dudi day cho thay ti le phan tram the tich khi O^ va CO2 trong 

khdng khi hit vao va thd ra d ngudi. Giai thich tai sao cd su khae nhau 

ve tl le cac loai khi Oj va CO2 trong khdng khi hit vao va tha ra. 
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Bang 17. Thdnh phdn khong khi hit vdo vd thd ra 

Loai khi 

O2 

CO2 

N2 

Khong khi hit vao 

20,96% 

0,03% 

79,01% 

Khong khi thd ra 

16,40% 

4,10% 

79,50% 

- Trao ddi khi ciia ddng vdt phu thugc chii yiu vdo bi mat trao ddi 

khi. Hieu qud trao ddi khi ciia dgng vdt phu thugc vdo 4 ddc diem ciia 

bi mat trao ddi khi. 

- O dgng vdt cd 4 hinh thdc hd hd'p chii yiu dd la : 

+ Hd hd'p qua bi mat ca thi. 

+ Hd hap bang he thdng dng khi. 

+ Hd hd'p bang mang. 

+ Hd hd'p bdng phdi. 

V 

Cau hoi va bai tap 

1. Hay liet ke cac hinh thdc hd hap cua ddng vat d nude va d can. 

2. Su trao ddi khi vdi mdi trUdng xung quanh d ddng vat don bao 

va ddng vat da bao cd td ehirc thap (vf du thuy tdc) dugc thuc hien 

nhu the nao ? 

3. Neu bat giun dat de len mat dat khd rao, giun se nhanh bj chet. 

Tai sao ? 
4. Su trao ddi khi vdi mdi trUdng xung quanh 6 cdn trung, ca, lUdng cU, 

bd sat, chim va thu dugc thUc hien nhU the nao ? 
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5. Co quan hd ha'p cua nhdm ddng vat nao dudi day trao ddi khi 

hieu qua nhat ? Tra Idi bang each danh dau X vao d CJ cho y 

tra Idi diing : 

I ^ A - phdi eua ddng vat cd vu. 

U B - phdi va da cua ech nhai. 

E J C - phdi eua bd sat. 

EJ D - da cua giun dat. 

6. Tai sao be mat trao ddi khf cija chim, thii phat trien hon cua ludng cU 
va bd sat ? 

Em eo biet ? ^ ^ 
Thd B A N G ... DU6\ 

Ca thoi loi (Periophthalmus cantonensis) song dugc ca trong nude va tren 

can, thinh thoang chung len bd. d dudi nudc, ca thoi loi thd bang mang 

nhung khi len bd lai thd bkng dudi. Da dudi cua ca thai loi am udt va cd 

mang ludi mach mau day dac de trao doi khi. 

76 



% : ^ . J ^ k 

(Bdi 
18 TUAN HOAN MAU 

I CAU TAO VA CHtrC NANG CUA HE TUAN HOAN 

1. Cdu tao chung 

H6 tuan hoan dugc ca'u tao chii yeu bdi eae bd phan sau day : 

- Dich tuan hoan : mau hoae bdn hgp mau - dich md. 

- Tim : la mdt cai may bom hiit va d^y mau chay trong mach mau. 

- He thdng mach mau : gdm he thdng ddng mach, ht thdng mao mach va he 
thdng tinh mach. 

2. ChuTc ndng chu yeu cua he tudn hodn 

He tuan hoan cd chiic nang van chuyin cac chai tir bd phan nay din bd phan 
khae dl dap ling cho eae boat ddng sdng eiia co thi. 

II - CAC DANG HE TUAN HOAN 6 DONG VAT 

Ddng vat da bao ed eo thi nhd, dep va ddng vat don bao khdng cd he tuSn hoan, 
cac chat duge trao ddi qua bl mat eo thi. 

6 ddng vat da bao ed kfeh thude eo thi Idn, do trao ddi chai qua bl mat co thi 
khdng dap ung duge nhu ciu eiia co thi dan din cac ddng vat dd cd ht tuan hoan. 

Ht tudn hoan d ddng vat gdm cac dang sau : 

<
H6 tuan hoan hd 

*' He tuan hoan don 

He tudn hoan kin <̂  
^ Ht tudn hoan kep 

1. He tudn hodn hd 
Hd tudn hoan hd cd d da sd ddng vat than mem (de sen, trai,...) va chan khdp 

(cdn trung, tdm,...). 
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Mau chay 
dudi ap luc 
thap 

Tim 

Ddng mach 

Cac te bao 
tam trong mau ^ ^ 

Van 
.tmh mach 

Mau chay 
,dudi ap luc cao 
, hoae trung binh 

11 1 cac te bao 

Hinh 18.1. Sa do he tuan hoan hd 

Odng mach 

Mao mach (o ) 

TTnh mach 

Hinh 18.2. So do he tuan hoan kin 

He tuan hoan hd (hinh 18.1) cd 2 dac dilm chii yeu sau day : 

- Mau dugc tim bom vao ddng mach va sau dd tran vao khoang co the. O day, 
mau trdn lan vdi dich md tao thanh bdn hgp mau - dich md (ggi chung la mau). 
Mau tilp xiie va trao ddi chai true tiep vdi eae te bao, sau dd trd vl tim. 

- Mau chay trong ddng mach dudi ap luc tha'p, tdc do mau chay cham. 

2. He tudn hodn km 

Hd tuan hoan kin ed d mue dng, bach tude, giun dot va ddng vat cd xuong sdng. 
He tuan hoan kin (hinh 18.2) cd 2 dac dilm chii yeu sau day : 

- Mau duge tim bom di luu thdng lien tuc trong mach kin, tir ddng mach 
qua mao mach, tinh mach va sau dd vl tim. Mau trao ddi chat vdi t l bao qua 
thanh mao mach. 

- Mau chay trong ddng mach dudi ap lue cao hoae trung binh, tdc do mau 
chay nhanh. 

• - Hay ehi ra dudng di ciia mau (bat dau tir tim) tren sa do he tuan hoan hd 
(hinh 18.1) va he tuan hoan kin (hinh 18.2). 

- Cho biet nhi/ng Uu diem eiia he tuan hoan kin so vdi he tuan hoan hd. 

- Cho biet vai trd ciia tim trong tuan hoan mau. 
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Hd tuan hoan kin ciia ddng vat ed xuong sdng la he tudn hoan don (hinh 18.3A) 
hoae he tuan hoan kep (hinh 18.3B). He tuan hoan don cd d ca. Hd tudn hoan kep 
cd d nhdm ddng vat ed phdi nhu ludng eu, bd sat, chim va thii. 

Mao mach mang Mao mach phdi 

Ddng mach lung 
cd mau chay dudi 
ap luc trung binh 

Ddng mach chu 
cd mau chay dudi 
ap luc cao 

Hinh 18.3. He tuan hoan kin 
A - He tuan hoan don ciia ca B - He tuan hoan kep cija chim va thu. 

O ludng cu va bd sat (trii ca sa'u) ed su pha trdn mau giau O2 vdi mau giau 
CO2 d tam thai vi tim ludng cu ed 3 ngan,. tim bd sat cd 4 ngan nhung vach 
ngan d tam thai khdng hoan toan. 

• - Hay chi ra dudng di eiia mau trong he tuan hoan dan ciia ca (xuat phat tir 
tim) va giai thich tai sao he tuan hoan ciia ca ggi la he tuan hoan dan 
(hinh 18.3A). 

- Hay chi ra dudng di eiia mau trong he tuan hoan kep eua thu va giai thich 
tai sao he tuan hoan eua thu duge ggi la he tuan hoan kep (hinh 18.3B). 

- Cho biet uu diSm ciia tuan hoan mau trong he tuan hoan kep so vdi he 
tuan hoan ddn. 
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• • • > 

- Ddng vdt da bdo cd ca the nho, dep vd dgng vdt dan bdo khdng ' 
cd he tudn hodn, cdc chdt dugc trao ddi qua be mat ca the. 

- He tudn hodn hd cd mot doan mdu di ra khoi mqch mdu vd trdn 
lan vdi dich md, mdu chay dudi dp luc tha'p vd chay cham. 

- He tudn hodn kin co mdu luu thdng trong rnqch kin dudi dp Itxc 
cao hodc trung binh, mdu chay nhanh. 

- He tudn hodn dan cd mot vdng tudn hodn, mdu chay dudi dp luc 
trung binh. 

- He tudn hodn kep cd hai vdng tudn hodn (vdng tudn hodn Idn di 
khdp ca thivd vdng tudn hodn nho qua phdi), mdu chay dudi dp life 
cao vd chay nhanh. 

- Tim hoqt dgng nhu mot cdi may bam hiit vd ddy mdu di trong 
vdng tudn hodn. j 

Cau hoi va bai tap 
1. Tai sao he tuan hoan ciia cdn trijng dugc ggi la he tuan hoan hd ? 

2. Tai sao he tuan hoan cua ca, ludng cU, bd sat, chim va thu dugc ggi 1̂  
he tuan hoan kfn ? 

3. Danh dau X vao d [ J cho y diing ve nhdm dgng vat KHONG cd sU pha 
trdn giOfa mau giau Og va mau giau COj d tim. 

LJ A - ca xuOng, chim, thu. 

D B - ludng cu, thu. 

L J C - bd sat (trij'ca sau), chim, thu. 

LJ D - ludng cU, bd sat, chim. 

Em eo biet ? 
cACH TLf Vt Ddc DkO 

Loai thSn lan de con (Phynosoma) sinh song trong cae sa mac eiia Mehicd co 
mot each tu ve ddc dao. Khi gap nguy hiem, huyet ap trong cac dgng maeh nhd 
d mang ehdp ciia mSt tang len dot nggt lam cho cae maeh mau nay vd tung. Cac 
tia mau bin ra lam ke thii phai hoang sd va chay iron. 
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(Bdi 
19 TUAN HOAN MAU (TIEP THEO) 

III HOAT DONG CUA TIM 

1. Tinh tiT dong cua tim 
Tim bi eat rdi khdi eo the van cd kha nang eo dan nhip nhang neu duge 

cung cap dii chai dinh dudng, dxi va nhiet do thfch hgp. Kha nang co dan tu 
ddng theo chu ki ciia tim dugc ggi la tinh tu ddng cua tim. 

Tim CO dan tu ddng theo chu ki la do he din truyin tim (hinh 19.1). He dan 
truyin tim la tap hgp sgi dac biet ed trong thanh tim, bao gdm : niit xoang nhi, 
niit nhi that, bd His va mang Pudekin. 

Niit xoang nhi ed kha nang tu phat xung dien. Cii sau mdt khoang thdi gian 
nhai dinh, mit xoang nhi lai phat xung dien. Xung didn lan ra khap co tam nhi 
lam tam nhi eo, sau dd lan den niit nhi thai, ddn bd His rdi theo mang Pudekin 
lan ra khap eo tam thai lam tam thai co. 

Niit xoang nht 

Nut nhT that 

Mang Pudekin ! 

i 

Hinh 19.1. He dan truyin tim 

2. Chu ki hoat dong cua tim 
Tim CO dan nhip nhang theo chu ki. Mdi chu ki boat ddng ciia tim 

(chu ki tim) bat dau tir pha co tam nhi, sau dd la pha eo tam that va 
cudi ciing la pha dan chung. Ti lp dd lai bat dau mdt chu ki tim mdi 
bang pha co tam nhi . . . Tam nhi eo day mau tir tam nhi xudng tam that. 
Tam that eo day mau vao ddng maeh chii va ddng maeh phdi. 0 ngudi 
trudng thanh, mdi chu ki t im keo dai khoang 0,8 giay (hinh 19.2). 
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Trong dd, tam nhi eo 0,1 giay, tam that co 0,3 giay, thdi gian dan chung la 0,4 
giay. Vl mdi chu ki tim keo dai 0,8 giay ndn trong mdt phiit ed khoang 75 chu ki 
tim, nghia la nhip tim la 75 lan/phiit. 

0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8s 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8s 

Tam nhT 

Tam that 

0,1s 0,3 s 0,4 s 0,8 s 

Tam nhT co Tam that co Dan chung Chu ki tim 

Hinh 19.2. Chu ki boat dgng eua tim 

Nhip tim ciia cac loai ddng vat la khae nhau (bang 19.1). 

Bang 19.1. Nhip tim cua thu 

Dong vat 

Vol 

Trau 

Bd 

Lgn 

Meo 

Chudt 

Nhip tim/ phut 

25 - 40 

4 0 - 5 0 

5 0 - 7 0 

6 0 - 9 0 

110-130 

720 - 780 

• Nghien ciru bang 19.1 va tra Idi eae cau hoi dudi day : 
- Cho biet moi lien quan gii/a nhip tim vdi khoi lugng ea thS. 
- Tai sao ed sU khae nhau ve nhip tim a cac loai ddng vat ? 

IV - HOAT DONG CUA HE MACH 

1. Cdu true cua he mach 

He mach bao gdm he thdng ddng mach, he thdng mao mach va he thdng 
tinh maeh. 

He thdng ddng maeh bat dau tii ddng mach chu, tiep din la cae ddng maeh co 
dudng kfnh nhd dan va cudi cung la tieu ddng maeh. He thdng tinh mach bat dau tir 
tilu tinh mach, tilp din la cac tinh mach cd dudng kinh Idn dan va cudi ciing la tinh 
maeh chii. He thdng mao mach ndi giiia tilu ddng maeh vdi tilu tinh maeh. 
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2. Huyet dp 

Tim CO bdp ddy mau vao ddng mach, ddng thdi cung tao ndn mdt ap luc 
tac dung Idn thanh mach va ddy mau chay trong hd mach. Ap luc mau tac dung Idn 
thanh maeh dugc ggi la huylt ap. 

Do tim bom mau vao ddng mach tiing dgt ndn tao ra huyet dp tam thu (ling vdi 
liic tim eo) va huylt dp tam truong (ling vdi liic tim dan). 6 ngudi, huyet dp tam thu 
bang khoang 110 - 120mmHg va huyet dp tam truong bang khoang 70 - 80mmHg. 
Ngudi Viet Nam trudng thanh cd huylt dp tam thu khoang UOmmHg va huyet dp 
tam truong khoang 70mmHg. Huyet dp ddng maeh eua ngudi duge do d canh tay ; 
huylt dp eua trau, bd, ngua duge do d dudi. 

Tat ca nhiing tac nhan lam thay ddi luc co tim, nhip tim, khdi lugng mau, dd 
qudnh cua mdu, su dan bdi cua maeh mdu deu cd thi lam thay ddi huyet dp. 

• - Tai sao tim dap nhanh va manh lam huyet ap tang, tim dap cham va yeu lam 

huyet ap giam ? 

- Tai sao khi ca thS bi mat mau thi huyet ap giam ? 

Trong sudt ehilu dai eiia he maeh (tii ddng maeh ddn mao maeh va tinh mach) 
ed su bien ddng vl huylt dp (hinh 19.3 va bangl9.2). 

mmHg 

120 

100 

80 

Huyet ap tam trUdng 

60 • 

40 -

20 • 

Huyet ap tam thu 

/ 

Ddng mach Tieuddngmach Maomach Tieuffnhmach TTnhmach 

Hinh 19.3. Bien dgng huyet ap trong he mach 
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Bang 19.2. Biin dgng huyit dp trong he mqch ciia ngudi trudng thdnh 

Loai mach 
Ddng 

maeh chu 
Ddng 

maeh Idn 
Tilu 

ddng maeh 
Mao mach 

Tilu Tinh mach 
tinh maeh chii 

Huyet ap 
(mmHg) 

120 - 140 110-125 4 0 - 6 0 20-40 10-15 «0 

• Nghien ciru hinh 19.3 va bang 19.2, sau dd md ta su bien ddng eiia 
huyet ap trong he maeh va giai thich tai sao cd su bien dgng dd (dua vao ma 
sat eiia dich Idng chay trong ong). 

3. Van tdc mdu 

Van tdc mdu la tdc do mdu chay trong mdt giay. Vf du, tdc do mau chay trong 
ddng mach chu bang khoang 500mm/s, trong mao mach bang khoang 0,5mm/s, 
trong tinh mach chu bang khoang 200mm/s. 

Van tdc mdu trong cdc doan mach eiia he maeh lidn quan chii ylu den tdng tiet 
dien ciia maeh va chenh lech huylt dp giira hai ddu doan maeh. 

• Quan sat hinh 19.4, sau dd tra Idi cac cau hoi sau : 

- Van toe mau bien ddng nhu the nao trong he maeh ? 
- So sanh tong tiet dien ciia cac loai mach. 

- Cho bie't moi lien quan giCra van toe mau va tong tiet dien mach. 

Ddng mach Mao mach Tinh mach 

Hinh 19.4. Bien dgng ciia van toe mau trong he mach 
a) Van tdc mau ; b) Tong tiet dien maeh. 
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1 0 , 7 

O ngudi, tilt dien eiia ddng mach chu bang khoang 5 - 6em , tdc do mau o day 

bang khoang 500mm/s. Tdng tilt dien cua mao maeh bang khoang dOOOem nen 

tdc do mau giam ehi cdn khoang 0,5mm/s. 

- Khd ndng co ddn tu dgng theo chu ki ciia tim ggi la tinh tU ddng 
] cua tim. 

- Khd ndng co ddn tu ddng theo cku ki cua tim la do he ddn truyin 
tim. He ddn truyin tim bao gdm : nut xoang nhi, nut nhi thdt, bd His 
vd mqng Pudekin. 

- Tim hoqt dgng theo chu ki. Mdi chu ki tim bat ddu tdpha co tdm 
nhi, sau dd la pha co tdm that vd cudi cung la pha ddn chung. 

- Huyit dp la dp luc mdu tdc dung len thdnh mqch. Huyit dp giam 
I ddn trong he mqch. 

- Van tdc mdu trong he mqch lien quan chii yiu din tdng tiit dien 
ciia mqch vd chenh lech huyit dp giua hai ddu doqn mqch. 

Cau hoi va bai tap 
1. Tai sao tim tach rdi khdi co the vin cd kha nang co dan nhjp nhang ? 

2. Ve va chu thi'ch he dan truyen tim. 

3. Tai sao huyet ap lai giam dan trong he mach ? 

4. Giai thich sU bien ddi van tdc mau trong he mach. 
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CAN BANG NOI MOI 

I KHAI NIEM VA Y NGHIA CUA CAN BANG NOI MOI 

Cdn bdng ndi mdi la duy tri su dn dinh cua mdi trudng trong ca thi. Vf du : 
duy tri ndng do glucdzo trong mdu ngudi d 0,1% ; duy tri than nhiet ngudi 
d 36,7°C... 

Su dn dinh vl cdc dilu kien li hod ciia mdi trudng trong (mdu, bach huyet 
vd dich md) dam bao cho ddng vat tdn tai va phat trien. Cdc t l bao, cdc eo quan 
eiia CO the ehi cd thi boat ddng binh thudng khi cdc dilu kien li hod eiia moi 
trudng trong thfch hgp va dn dinh. Khi cdc dilu kien If hod ciia mdi trudng trong 
biln ddng vd khdng duy tri duge su dn dinh (ggi la mat can bdng ndi mdi) se gay 
ndn sir biln ddi hoae rdi loan boat ddng ciia edc t l bao va cdc co quan, tham chf 
gay ra tir vong d ddng vat. 

Rai nhilu benh eiia ngudi va ddng vat la hau qua eua mdt can bang ndi moi. 
Vf du, ndng do NaCl trong mau cao (do chi do an cd nhilu mud'i thudng xuyen) 
gay ra benh cao huylt dp. 

Mdi trudng trong duy tri duge su dn dinh la nhd co thi ed cac co ehi duy tri 
can bdng ndi mdi. 

II SO DO KHAI QUAT CO CHE DUY TRI CAN BANG NOI MOI 

Ki'ch thich ^̂  

-.- — *" 
• 

• / / / 
1 
1 
1 « \ \ 

B6 phan ti6p nhSn 
kich thich 

Bd phdn thi/c hidn 

86 ph$n djgu khiin 

Hinh 20.1. Sa do ca che duy tn can bang ndi mdi 

( *- Kich thich ; -*- Lien he ngugc) 
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Hinh 20.1 cho thay eo che duy tri can bang ndi mdi ed sU tham gia cua bd phan 
tilp nhan kfeh thfch, bd phan dilu khiln va bd phan thuc hien. 

- Bd phan tiep nhan kfeh thfch la thu thi hoae eo quan thu cam. Bd phan nay 
tilp nhan kich thich tii mdi trudng (trong va ngoai) va hinh thdnh xung than kinh 
truyin vl bd phan dilu khiln. 

- Bd phan dilu khiln la trung uong than kinh hoae tuyin ndi tilt. Bd phan nay 
cd chiic nang dilu khiln boat ddng eiia eae eo quan bang each giri di eae tin hieu 
than kinh hoae hoocmdn. 

- Bd phan thuc hien la edc co quan nhu than, gan, phdi, tim, maeh mdu,... 
Bd phan nay dua tren tin hieu than kinh hoae hoocmdn (hoae tin hieu thdn kinh 
va hoocmdn) dl tang hay giam boat ddng nhdm dua mdi trudng trong trd vl 
trang thdi can bdng va dn dinh. Vi du, khi huyei dp tang len qud cao thi tim 
giam nhip va giam luc eo bdp lam cho huyet dp trd vl binh thudng. 

Su tra Idi cua bd phan thuc hien lam biln ddi eae dilu kien li hod eiia mdi trudng 
trong. Su bien ddi dd ed thi lai trd thanh kich thich tdc ddng ngugc trd lai bd phan 
tilp nhan kich thfch. Su tdc ddng ngugc trd lai nhu vay ggi la lien he ngugc. 

Bat ki mdt bd phan nao tham gia vao eo che can bang ndi mdi boat ddng khdng 
binh thudng hoae bi benh se ddn din mai can bdng ndi mdi. 

• Dien ten cae bd phan dudi day vao cac 6 hinh chur nhat thich hgp tren sa do 

ca che dieu hoa huyet ap (hinh 20.2) va trinh bay ca che dieu hoa khi huyet ap 

tang cao : 

a) Thu thd ap luc a maeh mau. 

b) Trung khu dieu boa tim mach d hanh nao. 

c) Tim va mach mau. 

Huyet ap tang cao 

Huy^t ap 
binh thudng 

Hinh 20.2. So do ca che dieu hoa huyet ap 
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III VAI TRO CUA THAN VA GAN TRONG CAN BANG AP SUAT 
THAM THAU 

1. Vai trd cua than 

Ap suai tham thau ciia mdu phu thude vao lugng nudc va ndng do cdc chai hoa 

tan trong mdu, dac biet la phu thugc vao ndng do Na"̂  (NaCl Id thanh phdn chii ylu 

tao ndn dp suai thdm tha'u ciia mdu). 

Khi dp suai thdm thau trong mdu tang cao (do an man hoae mai nhilu md hdi...), 

than tang eudng tdi ha'p thu nude tra vl mdu, ddng thdi ddng vat udng nudc vao do 

ed cam giac khat. Dilu dd giiip can bdng dp suai tham tha'u ciia mdu. 

Khi dp suai thdm tha'u trong mdu giam (do udng qud nhilu nudc lam du thira 

nudc...), than tang thai nudc, nhd dd duy tri can bdng dp suat thdm tha'u eua mau. 

Than thai edc chat thai (ure, ereatin...) qua dd duy tri dp suai thdm tha'u. 

2. Vai trd cua gan 

Gan ed vai trd quan trgng trong dilu boa ndng do ciia nhilu chat trong huyet 

tuong, qua dd duy tri can bdng dp sudt thdm thau eiia mdu. Mdt trong cdc chiic nang 

eua gan la dieu hoa ndng do glucdzo trong mdu (ndng do dudng huyet). 

Sau biia an nhilu tinh bdt, ndng do glucdzo mau tang Idn, tuyin tuy tiet ra 
insulin. Insulin lam cho gan nhan va ehuyin glucdzo thanh gliedgen du trii, ddng 
thdi lam cho cdc t l bao eiia eo the tang nhan va sir dung glucdzo. Nhd dd, ndng do 
glucdzo trong mdu trd lai dn dinh. 

O xa bua an, su tieu diing nang lugng ciia eae eo quan lam cho ndng do glucozO 
mau giam, tuyin tuy tilt ra hoocmdn glueagdn. Glucagdn cd tdc dung ehuyin 
gliedgen d gan thanh glucdzo dua vao mdu, kit qua Id ndng do glucdzo trong mau 
tang len va duy tri d miic dn dinh. 

• Gan cd vai trd nhu the nao trong dieu hoa nong do glucdza mau ? 

IV VAI TRO CUA HE DEM TRONG CAN B A N G pH NOI MOI 

Cae t l bao trong eo thi boat ddng trong mdi trudng pH nhat dinh. Nhiing bien 

ddng cua pH ndi mdi dIu cd thi gay ra nhiing thay ddi hoae rdi loan boat ddng eiia 

t l bao, eiia co quan, tham chf gay tir vong cho dgng vat va ngudi. 
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O ngudi, pH ciia mdu bdng khoang 7,35 - 7,45. Cdc boat ddng ciia t l bao, 
eua cdc co quan ludn sdn sinh ra cdc chat (CO2, axit lactic...) ed thi lam thay ddi 
pH mdu. Mae dii vay, pH cua mau vdn duy tri d mufc dn dinh nhd cd he dem 
(trong mdu) va mdt sd eo quan khae. 

He dem duy tri duge pH dn dinh do chung ed kha nang lay di H"̂  hoae 0H~ khi 
cdc ion nay xuai hien trong mdu. 

Trong mdu ed eae he dem chii ylu sau day : 

- He dem bieaebonat : HjCOj/ NaHCOj. 

- He dem phdtphat : NaH2P04/ NaHP04 . 

- He dem prdtdinat (prdtdin). 

Trong sd cdc he dem, he dem prdtdinat la he dem manh nhai. 

Ngoai he dem, phdi va than cung ddng vai trd quan trgng trong dilu boa can 
bang pH ndi mdi. Phdi tham gia dilu hod pH mdu bang cdch thai COj, vi khi CO2 
tang len se lam tang H"*" trong mau. Than tham gia dilu hod pH nhd kha nang thai 
H+, tai hap thu Na+, thai NH3... 

- Cdn bdng ndi mdi Id duy tri su dn dink ciia mdi trudng trong. 

- Cdc bd phdn tham gia vdo ca chi cdn bdng ndi mdi la bg phdn tiip 

nhdn kich thich, bd phdn diiu khiin vd bg phdn thuc kien. 

- Than tham gia dieu hod cdn bang dp sudt thdm tkdu nhd khd ndng 

tdi hd'p thu hodc thdi bdt nudc vd cdc ckd't kod tan trong mdu. 

- Gan tham gia diiu hod cdn bdng dp sudt thdm tkdu nkd khd ndng 

diiu hod nong do cdc chdt kod tan trong mdu nku glucdza... 

-pH ndi mdi dugc duy tri dn dinh la nhd he dim, phdi vd than. 

V 
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Cau hoi va bai tap 
1. Can bang ndi mdi la gi ? 

2. Tai sao can bang ndi mdi cd vai trd quan trgng ddi vdi cO the ? 

3. Tai sao bd phan tiep nhan kich thich, bd phan dieu khien va bd phan 

thuc hien lai ddng vai trd quan trgng trong eo che duy tri can bang 

ndi mdi ? 

4. Cho bie't chdc nang eua than trong can bang ndi mdi ? 

5. Trinh bay vai trd cua gan trong dieu hoa ndng do glucdzo mau. 

6. He dem, phdi, than duy tri pH mau bang each nao ? 

Em eo biet ? 

PHAI CHANG RUA BIEN LA DduG VAT HAY KH(5C NHXT ? 

Hang nam, vao miia sinh san, chd khi dem den, rua bd len bd de tritng va vui 

trUng dUdi eat. Khi quay trd ve bien, rua "khdc Idc dau ddn", nhumg gigt nudc 

mat to va man tudn rai la cha tren eat. Phai chang rua "budn ba khdc than" vi 

thuang cho sd phan eon chau eiia minh sSp phai chiu canh song ba va cdi ciit, 

khdng ngudi nuang tua ? Hoa ra la khdng phai. Dd chiia cac tuyen muoi d gan 

mat lam cdng viec hSing ngay la thai muoi ra khdi ea the de duy tri trang thai 

binh thudng ve ap suat tham thau ciia mau. 
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(Bdi 
21 

THirC HANH : DO MOT SO 
CH! TIEU SINH Li a NGITOI 

I MUC TIEU 

Thuc hanh xong bai nay, hgc sinh dim dugc nhip tim, do duge huylt dp vd than 
nhiet eiia ngudi. 

II CHUAN Bj 
- Huylt dp k l didn tir hoae huylt dp ke ddng hd. 
- Nhiet k l dl do than nhiet. 
- Ddng hd ba'm giay. 

III - NOI DUNG VA CACH TIEN HANH 

- Chia ldp thdnh cdc nhdm 4 ngudi. 

- Ldn Iugt 1 thdnh vien trong nhdm duge 3 thanh vidn khdc trong nhdm do ddng 
thdi cdc tri sd : nhip tim, huylt dp tdi da (huylt dp tam thu) va huylt dp tdi thilu 
(huylt dp tam truong), than nhiet. Cae tri sd duge do vao cdc thdi dilm sau : 

+ Trudc khi chay nhanh tai chd 2 phiit (hoae ehdng 2 tay xudng ghi va nang eo 
thi len vai chuc lan). 

+ Ngay sau khi chay nhanh tai chd. 
+ Sau khi nghi chay 5 phiit. 

1. Cdch dem nhjp tim 

Cdch 1 : Deo dng nghe tim phdi vdo tai vd dat mdt dau dng nghe vao phia ngue 
bdn trai va dd'm nhip tim trong 1 phiit. 

Cdch 2 : Dim nhip tim thdng qua bdt maeh ed tay. An ba ngdn tay (ngdn trd, 
ngdn giua vd ngdn deo nhdn) vao ranh quay cd tay (tay dl ngira) vd dem so ldn 
mach dap trong 1 phiit. 

2. Cdch do huyet dp 

Cd thi sir dung huylt dp k l ddng hd hoae huylt dp k l dien tir dl do huyet dp. 

a) Do huyit dp bdng huyet dp ke dong ho 

- Ngudi dugc do ndm d tu the thodi mdi hoae ngdi, dudi thang ednh tay ldn ban 
vd keo tay do len gdn ndeh. Quan bao cao su bgc vdi eua huyet dp k l quanh ednh 
tay trdi phia trdn khuyu tay (hinh 21.1). 
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Ddng mach canh tay 

Bao cao su 
boc vai 

Dong ho 

Num xoay. 

Bdng bom 

Hinh 21.1. Cach do huyet ap ddng mach 

- Van chat num xoay d qua bdng 
bom theo ehilu kim ddng hd va bom 
khi vdo bao cao su eiia huyet dp ke 
cho den khi kim ddng hd chi d 160 -
180mmHg thi dung lai. 

- Van md tir tir niim xoay ngugc 
ehilu kim ddng hd de xa hoi, ddng 
thdi diing dng nghe tim mach de 
nghe tiing dap d ddng mach ednh 
tay. Khi bdt ddu nghe tha'y tiing dap 
dau tien thi dgc tren ddng hd va ghi 
lai gia tri huyet dp. Dd chinh la 
huylt dp tdi da. Tie'p tuc xa hoi vd 
nghe tiing dap dIu dIu va khi bat 
dau khdng nghe tha'y tie'ng dap nira 
thi dgc trdn ddng hd va ghi lai gid 
tri huylt dp. Dd chinh la huyet dp tdi 
thilu. 

Di kit qua do chinh xae can do lai vdi ldn. 

Cd the dung huyet dp ke thuy ngan thay cho huyet dp k l ddng hd. 

b) Do huyit dp bdng huyet dp kidien td 

Huyet dp ke didn tir (hinh 21.2) 
diing dl do huylt dp va nhip tim. 

- Ngudi duge do ngdi va canh tay 
trdi dudi ra va ndm ngang vdi vi tri 
eiia tim va keo tay do len gdn ndeh. 

- Quan bao cao su bgc vai (quan 
viia kbit) quanh ednh tay trdi phia trdn 
khuyu tay. 

Khi an niim cdng tdc, mdy se tu 
ddng bom khi vao lam bao cao su bgc 
vai phdng ldn va sau dd tu ddng xa 
khf. Thdi gian bom khi khoang 1 
phiit. Khi vide bom khf kit thiie, bieu 
tugng hinh trdi tim {¥) xuat hien cho 
bilt may dang trong tien trinh do. 

Khi vide do hodn thdnh, mdy se 
phdt ra tiing kdu "pip". Gid tri huylt 
dp tdi da hiln thi phia ben trdi vd 

Ong nghe tim phoi j 

Hinh 21.2. Huyet ap ke dien td 
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gid tn huyei dp tdi thilu hiln thi phia bdn phai ciia man hinh. Tilp dd gid fri nhip tim hien 
thi phia ben phdi eiia man hinh (kem theo tir PUL). Cdc gid tri huylt dp va nhip tim se 
xudt hien luan phidn tren man hinh nhilu lan. 

Khi mudn kit thiic do, ta lai a'n mim cdng tdc (ciing la niim khdi ddng) dl 
tat may. Neu khdng a'n niim cdng tdc thi mdy se tu ddng tdt sau khodng 1 phiit 
k l tir liic kit thiic do. 

Neu mudn do lai ldn nua hoae do cho ngudi khdc phai dgi khoang 5 - 8 phiit 
(khoang each giiia hai lan do phdi Id tCr 5 - 8 phiit). 

Mdt sd dieu cdn luu y khi do huyit dp bdng huyit dp kidien tu: 

- Giii nguydn tu thi ciia co thi vd khdng ndi chuyen khi do. 

- Khdng lam rung mdy khi do. 

- Khi thdn kinh cang thdng, huylt dp se thay ddi. 

- Khi do ndn trdnh xa edc trudng dien tii manh. 

- Khi bilu tugng î z) xudt hien trdn man hinh cdn phai thay the ea 4 pin. 

- Khi bilu tugng Err hoae Pull Err xuai hien la bdo hieu ed Idi khi mdy do. 
Phai tat mdy vd tien hanh do lai. 

- Sai so khi do khoang 5%. 

3. Cdch do nhiet do co the 

Kep nhiet k l vdo ndeh hoae ngam vao mieng trong 2 phiit, rdi la'y ra dgc ket qua. 

IV THU HOACH 
- Hodn thdnh bang 21. 

Bang 21. Kit qud do mot so chi tieu sinh li cua mdi ngudi 

Trudc khi chay nhanh tai chd 

Ngay sau khi chay nhanh 

Sau khi nghi chay 5 phiit 

Nhip tim 
(nhip/phut) 

Huyet ap tdi 
da (mmHg) 

Huyet ap 
tdi thieu 
(mmHg) 

Than nhiet 
("c) • 

- Hay nhan xet kdt qua do cdc ehi tidu sinh h d cdc thdi diem khdc nhau eiia ea nhdm. 
- Gidi thich tai sao edc kit qua dd lai thay ddi khi boat ddng va sau khi dugc 

nghi ngoi mdt thdi gian. 
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.(Bdi 
2 2 ON TAP CHUrONG I 

I MOI QUAN HE DINH DUONG O THUC VAT 

- Hinh 22.1 the hien mdt sd qua trinh xay ra trong cay. Hay chi rd qud trinh gi 
xay ra trong ca'u true dac hieu nao va d dau. 

- Dua vdo hinh 22.1, hay vidi trd Idi vao cae ddng a - e dudi day. 

a) 
b) 
c) 

d) 
e) 

O2 Anh sang 

Nudc 

Nudc va 
mud'i khoang 

Hinh 22.1. Moi quan he dinh dudng d thuc vat 
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II MOl QUAN HE G I O A QUANG HOP VA HO HAP O THUC VAT 

Hay diln cdc cha't can thiet vdo vi tri cd dau hdi (?) trong hinh 22.2. 

Mat trdi 

? + ? 

Quang hop 

Hinh 22.2. Moi quan he giOra quang hgp va hd hap 

III TIEU HOA O DONG VAT 

Diln da'u X vao cdc d trdng phii hgp d bang 22 ve cdc qud trinh tidu hod co hgc 

hoae tidu hod hod bgc d ddng vat don bao, ddng vat cd tiii tidu boa vd ddng vat ed 

dng tidu hod. 

Bang 22. Cdc qud trinh tieu hod 

Qua trinh 
tieu hoa 

Tidu hoa eo hgc 

Tidu hod hod hgc 

Tieu hoa 
a dong vat 

don bao 

Tieu hoa 
d dpng vat 

cd tui tieu hoa 

Tieu hoa 
d dpng vat 

cd dng tieu hoa 
i 

IV HO HAP O DONG VAT 

- Cho biet co quan trao ddi khi d thuc vat va ddng vat. 

- So sanh su trao ddi khi d eo thi thuc vat vd co thi ddng vat. 
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V HE TUAN HOAN O DONG VAT 

- Cho bilt he thdng van chuyin ddng mach gd, ddng mach ray d thuc vat va he 
thdng van chuyen mdu d ddng vat. 

- Cho bilt ddng lire van ehuyin ddng maeh gd, ddng maeh ray d eo the thuc vat 
vd mdu d co thi ddng vat. 

- Quan sdt hinh 22.3 va tra Idi edc cau hdi sau : 
+ Co thi ddng vat trao ddi chat vdi mdi trudng sdng nhu the nao ? 
+ Mdi lidn quan vl chiic nang giira cdc he eo quan vdi nhau va giira cdc he co 

quan vdi te bdo co thi (vdi ehuyin hod ndi bao) ? 

Mieng Thirc an ^°' O2 

He 
tieu hoa 

He 
bai tidt 

Hau mdn-

Phan Nudc tidu 

Hinh 22.3. Sa dd trao doi chat giCra ea the vdi mdi trUdng sdng 

VI CO CHE DUY TRI CAN BANG NOI MOI 
Hoan thidn so dd co chi duy tri can bdng ndi mdi dudi day : 

Kich thfch 
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CAMITNG 
A - CAM UNG a THl/C VAT 
Cam ling la phan ling eua sinh vat ddi vdi kich thich. Cam ling cua thuc vat ed 

nhiing dac diem khae edm ung d ddng vat. 

Kha nang cua thuc vat phan ling ddi vdi kfeh thfch ggi la tink cam dng. 

(Bd. 
23 HITANG DONG 

I - KHAI NIEM HUONG DONG 

O thuc vat, phan ung ddi vdi kich thich ed thi la su van ddng ciia co quan nhu 
cud'ng la, than hoae tua hudng tdi hoae trdnh xa ngudn kich thfch nhu dnh sdng, 
hod chai... 

• Quan sat hinh 23.1, neu nhan xet ve si/sinh trudng eiia than eay non d cac dieu 
kien chieu sang khdc nhau. 

Anh sang 

Hinh 23.1. Cam img ciia eay non ddi vdi dieu kien anh sang 

a) Cay dugc chieu sang tU mot phia ; 
b) Cay moc trong toi hoan toan ; 
c) Cay dugc chieu sang tU moi phi'a. 
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Hudng ddng (van ddng dinh hudng) la hinh thiie phan ung eiia eo quan thuc vat 

ddi vdi tdc nhan kfeh thfch tir mdt hudng. Hudng eua phdn ung dugc xae dinh bdi 

hudng CLia tac nhan kich thfch. 

Cd hai loai hudng ddng chinh : hudng ddng duong (sinh trudng hudng tdi ngudn 

kich thfch) va hudng ddng am (sinh trudng theo hudng trdnh xa ngudn kfeh thfch). 

Hudng ddng duong xay ra khi eae t l bao d phia khdng dugc kich thich (trdn hinh 

23.1a la phia tdi) sinh trudng nhanh hon so vdi edc te bao d phia duge kfeh thfch 

(tren hinh 23.1a la phfa dugc ehilu sdng). Nhd dd, phia khdng duge kfeh thfch cua 

CO quan sinh trudng dai ra lam cho eo quan udn cong vl phia ngudn kfeh thfch (hinh 

23. la vd phan than d hinh 23.2). Cdn ddi vdi hudng ddng am, qua trinh xay ra theo 

hudng ngugc lai (phan r l trdn hinh 23.2). 

II - CAC KIEU HUONG DONG 

Tdn tai mdt sd kilu hudng ddng tuong ling vdi tdc nhan kfeh thfch. Vf du, hudng 

sdng (tdc nhan kfeh thfch la dnh sang), hudng trgng luc (tdc nhan kfeh thfch la siic 

hiit eua trgng lue), hudng boa (tac nhan kfeh thfch la hoa chai),... 

1. Hi/dng 9mg 

Nhu vf du tren hinh 23.2, hudng sang 
eua than la su sinh trudng eiia than (canh) 
hudng vl phia dnh sdng : than eay udn Hudng Ji^^^^ -*— Anh sang 

cong vl phia ngudn sang. Nhu vay, than 
cay ed kudng sdng duang. Rl eay udn 
cong theo hudng ngugc lai. Rd eay ed 
kudng sdng dm. 

2. Htfdng trong life 

Hudng 
sang 
dUdng 

So sanh su sinh trudng cua cac cay 
tren hinh 23.3 va tra Idi cac cau 
hoi sau: 

mmtnn^ 

'^!r-rrl 

1 / / / / / / / / / / / / / / / / 

Hudng sang am 

Hinh 23.2. Van dgng hudng sang 
ciia cay 

Vi sao than va re cay tren hinh 
23.3a va 23.3c sinh trudng theo 
hudng nam ngang ? 

Phan Ung ciia than va rd cay doi vdi sU kich thich ciia trgng luc (hinh 23.3b 
va 23.3d) ed gi khae nhau ? 
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Hudng quay 
Thdn 

Than va re tiep tuc mgc theo hudng nkm ngang Than mpc udn cong len tren 
(hudng trong luc am) 

Re mgc udn cong xudng dUdi 
(hudng trgng luc dUdng) 

Hinh 23.3. Phan Ung sinh trudng ciia eay ddi vdi trgng luc 
a, c - Dd'i ehdng : cay dugc gan vao may hoi chuyen (clinostat) quay cham 
de triet tieu sU kfeh thi'eh cua trgng luc tU moi phia ; 
b, d - Thi nghiem : tac ddng cua trong lue len than va r§. 

Phan ling cua cay dd'i vdi trgng lue ggi la hudng trgng luc. Dinh rl eay sinh 

trudng hudng theo hudng eiia trgng luc ggi la kudng trgng luc duang. Dinh than 

sinh trudng theo hudng ngugc lai hudng ciia trgng lue ggi la kudng trgng luc dm. 

Phdn ling ciia eay ddi vdi kich thfch tir mdt phfa eiia trgng lire la pkdn dng sinh 

trudng vi su udn cong xay ra tai miln sinh trudng dan ddi ciia t l bdo than va rl. 

Than vd rd ciia eay dugc dat ndm ngang trdn mdy hdi ehuyin khdng thi hien 

udn cong hudng ddng md tilp tuc sinh trudng theo hudng nam ngang. 

3. Hurdng hod 

Phan ling sinh trudng ciia eay dd'i vdi eae hgp chai hod hgc ggi la hudng hod. 

Van ddng hudng hod duge phdt hien d rl, dng pha'n, Idng tuyen d cay ggng 

vd an cdn trung {Drosera rotundifolia) va nhiing eay khae. Cae hod chat ed the 

la axit, kilm, cac mud'i khodng, cdc chai hiru co, hoocmdn, edc chat ddn du va 

cac hgp chat khdc. 
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Hudng hod duang khi cdc eo quan eua cay sinh trudng hudng tdi ngudn 

hod chat. Hudng hod dm khi co quan eiia cay sinh trudng theo hudng ngugc lai, 

nghia la tranh xa ngudn hod chdt. 

4. Hirdng nildc 

Hudng nude la sir sinh trudng cua re eay hudng tdi ngudn nudc. 

Hudng nude va hudng hod xde dinh su sinh trudng eiia rl eay hudng tdi nguon 

nudc vd phan bdn. 

5. Hadng tiep xuc 

Hudng tilp xiic la phan ling sinh trudng dd'i vdi su 

tilp xiie. Hinh 23.4 minh boa sir van ddng sinh trudng 

cua than cay dau cd ve dang qua'n quanh mdt egc rao. 

Phdn ldn cac loai cay day leo nhu cay nho, cay bdu, 

bf.... cd tua qua'n. Tua qua'n (thuc chai la mdt Id bi 

bien dang) vuon thang den khi tilp xiic vdi gid the. 

Su tiep xuc da kfeh thfch su sinh trudng keo ddi cua cae 

te bao tai phia ngugc lai (phfa khdng tie'p xuc) ciia tua 

lam cho nd qua'n quanh gia thi. Cae loai cay nay diing 

tua qua'n de qua'n lay cac vat ciing khi nd tilp xiic. 

1̂  

f 
Hinh 23.4. Hudng tiep xiic 

III - VAI TRO CUA HUONG DONG TRONG DOI SONG THUC VAT 

• - Hay neu vai trd ciia hudng sang duang ciia than, canh cay va cho 
vi du minh hoa. 

- Huang sang am va hudng trgng luc duang eiia re cd y nghla gi doi vdi 
ddi song ciia cay ? 

- Neu vai trd cua hudng hoa ddi vdi sU dinh dudng khoang va nUdc 
cua cay. 

- Hay neu nhUng loai cay trdng cd hudng tie'p xiic. 
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t 

- Cam dng la pkdn dng ciia sink vdt ddi vdi kick thich. 

- Hudng dgng la hinh tkdc pkdn dng ciia ca quan tkuc vdt ddi vdi 
tdc nhdn kick thich tdmgt hudng xdc dinh. 

- Hudng dgng duang Id su van dgng cua ca quan hudng tdi ngudn 
kich thich ; kudng dgng dm Id su van dgng cua ca quan theo hudng 
trdnh xa ngudn kick thich. 

- Tuy thugc vdo tdc nhdn kich thich td mot hudng, hudng dgng 
dugc chia thank : hudng sdng, hudng trgng luc, kudng kod, hudng 
nudc, hudng tiip xiic,... 

- Hudng dgng cd vai trd giiip cdy thich nghi ddi vdi su biin ddi 
ciia mdi trudng di ton tqi vd phdt triin. 

Cau hoi va bai tap 
1. Cam dng cua thuc vat la gi ? 

2. Cac tua quan d cae cay mUdp, bau, bi... la kieu hudng dgng gi ? 

3. Neu vai trd cua hudng trgng lUc trong ddi sdng eua cay. 

4. Hay ke nhC/ng tac nhan gay ra hudng hoa d thUc vat. 

5. Vao rdng nhiet ddi, ta gap rat nhieu day leo qua'n quanh nhCing cay gd 
Idn de vuon len cao, dd la ket qua cua : 

A - hudng sang. 

B - hudng tiep xuc. 

C - hudng trgng lUc am. 

D - ca 3 loai hudng tren. 
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UfNG DONG 

I KHAI NIEM ONG DONG 

• So sanh tim su khae biet trong phan img hudng sang cua cay (hinh 23. la) va 
van dgng na hoa (hinh 24.1). 

IJhg ddng (van ddng cam ung) la hinh thiic phdn ung ciia cay trudc tdc nhan kfeh 
thfch khdng dinh hudng. 

Vf du, hoa eua eay nghe tay (Crocus) va cay tulip (Tulipa) nd vao ban sang va 
cijp lai lue chang vang tdi. 

Tuy thugc vao tac nhan kich thfch, ung ddng dugc chia thanh : quang ung ddng, 
nhiet ling ddng, thuy ung ddng, hod ling ddng, ung ddng tilp xiic, ung ddng tdn 
thuong, dien ling ddng,... 

II CAC KIEU UfNG DONG 

1. ifng dong sinh trUdng 

Ung dgng sinh trudng la kieu irng ddng, trong dd, cac t l bao d hai phia ddi 
dien nhau ciia eo quan (nhu la, canh hoa,...) ed tdc do sinh trudng khae nhau do 
tdc ddng cua eae kich thfch khdng dinh hudng cua tdc nhan ngoai canh 
(dnh sang, nhiet do,...). 

Mdt sd vi du vl ling ddng sinh trudng : 

Ung dgng nd hoa : Hoa eua cay bd cdng anh (Taraxacum officinale) nd ra liic 
sdng va cup lai liic chang vang tdi hoae luc dnh sang yeu (hinh 24.1). Dd la ling 
ddng dudi tac ddng ciia anh sang. 

Hoa nghe tay va hoa tulip nd va cup do su bien ddi eua nhiet do. Day la kieu 
ling ddng dudi tac ddng ciia nhiet do. 

Hinh 24.1. Ong ddng 
nd hoa ciia cay 

bo cdng anh 
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2 . IJfng dong khong sinh trudng 

Ung ddng khdng sinh trudng la kilu ung ddng khdng ed su sinh trudng dan dai 
ciia eae t l bao thuc vat. 

Vf du : Ung ddng eua eay trinh nii khi va cham. 

• Quan sat hinh 24.2 va cho biet hien tugng gi xay ra khi va cham vao cay 
trinh nO. 

Chd phinh 

La chet 

A B 

Hinh 24.2. Lfng dgng d eay trinh nit 
A - La cup lai do va cham ; B - Cac chd phinh cua la. 

Nguydn nhan gay ra sir van ddng cup Id eiia cay trinh nii khi va cham la 
siie truong ciia nira dudi eua cdc chd phinh bi giam do nude di chuyin vao nhiing 
md lan can. 

Su ddng md ciia khf khdng : Nguydn nhan ciia su ddng md khf khdng la do su 
bien ddng ham lugng nudc trong cdc te bdo khf khdng (hinh 24.3). 

Luc lap Te bao khf khdng 

a 

Hinh 24.3. Khi khong ma (a) va ddng (b) 
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3 . Vol tro cua uTng ddng 

• Hay neu vai trd ciia irng dgng dd'i vdi ddi song thuc vat. 

•t ri"^'''^itt«wwirr B '-

- ung dgng Id kink thdc pkdn dng ciia cdy trudc tdc nkdn kich thick 

kkdng dink hudng. 

- lfng dgng sink ti-udng Id kiiu ung dgng, trong do, cdc tibdo a kai 

phia ddi dien nhau ciia ca quan (nhu Id, canh hoa,...) cd tdc do sinh 

trudng ddn ddi khdc nhau do tdc dgng ciia cdc kich thich khdng dinh 

hudng tir tdc nhdn ngoqi canh (dnh sdng, nkiet do,...). 

- Lfng dgng kkdng sinh trudng Id kieu idig ddng khdng co su sinh 

trudng ddn ddi ciia cdc tebdo tkuc vdt. 

- lfng dgng giiip cdy thich nghi da dqng ddi vdi sU biin ddi cua 

mdi trudng bdo dam cko cdy ton tqi vd phdt trien. 

Cdu hoi v6 bcii top 

1. L/ng ddng sinh trUdng la gi ? 

2. Co quan nao cua hoa c6 dng dgng sinh trUdng ? 

3. SUvan dgng nd hoa thuge dng dgng sinh trUdng nao ? 

4. Phan biet dng ddng khdng sinh trUdng va dng ddng sinh trudng. 

5. Neu vai trd cua dng ddng ddi vdi ddi sdng cua thUc vat. 

Em CO bief ? 

Cay cung cd ddng hd bao thUc. Mot so loai cay, vi du, cay tnnh nut, "biet" thdc 

day vao liic binh minh va cup la di ngu luc hoang hon. Cay nhan bie't dugc thai 

diem bat dau va ket thiic ciia ngay nhd ed nhip ngay dem vdi chu trinh sinh hgc 

xap XI 24 gid dugc ggi la ddng ho sinh hgc. 

Su van dgng bit mdi ciia cay ggng vd la ket hgp ciia irng ddng tiep xiic va hoa 

Ung dgng. 
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- lfng ddng tiep xuc : Cac Idng tuyen ciia cay ggng vd phan Ung doi vdi sU 
tie'p xuc vdi con mdi bang su ud'n cong va bai tiet ra enzim prdteaza. Cay 
ggng vd khdng phan Ung doi vdi gigt nude mua. MUc nhay cam doi vdi sU kich 
thich ca hgc (tiep xuc) rat cao. Dau tan cung ciia Idng la nai tie'p nhan kich thich 
(hinh 24.4). Sau dd, kich thich lan truyen theo te bao chat xuong cac te bao phia 
dudi. Toe do lan truyen kich thich tir khi tie'p xiic den khi xuat hien phan Ung tra 
Idi la khoang 20mm/giay. 

- Hoa Ung ddng : Suud'n cong de phan Ung dd'i vdi kich thich hoa hgc cdn manh 
han kich thich ca hgc. Dau Idng tuyen cd chdc nang tie'p nhan kich thich hoa 
hgc. Sau khi tie'p nhan kich thich hoa hgc, Idng tuyen gap lai de giit con mdi 
ddng thdi tiet ra dich tieu hoa con mdi. Cac te bao thu the ciia Idng tuyen nhay 
cam cao nhat doi vdi cac hgp chat ehUa nita. 

If'' ' \ , 1 

•-%.̂ . '"k! 

'''i 

•'^•i m^:> 
vf' '" 

km'. 

M.' 

Hinh 24.4. Cay ggng vd (Drosera rotundifolia) 
1. Hinh dang chung ; 2. La vdi con trung bj bat. 
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(Bd 
25 THirC HANH : HlTONG DONG 

1 MUC TIEU 

Hgc xong bai nay, hgc sinh phai thuc hien duge thf nghiem phdt hien hudng 
trgng luc cua cay. 

II - CHUAN Bj 

Chuan bi va tien hanh thi nghiem theo nhdm, 
mdi nhdm 5 - 6 hgc sinh. 

1 . Dung CU 

2 dia ddy sau ; 1 chudng thuy tinh hay nhua, 
trong sudt ; 1 niit cao su (hoae xdp, gd) cd dudng 
kinh 5 - 6 cm, mIm du de edm dugc kim (hinh 25); 
2 ghim nhd ; 1 panh gdp hat; 1 dao lam hoae 1 keo ; 
1 gia'y Igc. 

2. Mau vgt 

Hat dau (hoae ngd, liia) mdi nhii mam. 

Hinh 25. Thi nghiem phat hien 
hudng trgng lUe ciia re 
a) DTa day sau ; b) Chuong 
(chup) thuy tinh (hoae nhua) 
c) Nut cao su (hoae go, xdp) ; 
d) Hat mdi nhu mam. 

III - NOI DUNG VA CACH TIEN HANH 

Chgn edc hat da cd rl mam mgc thdng, diing ghim edm xuyen 2 hat vira ehgn 
vao niit cao su. Cho rl mdm d the ndm ngang hudng ra mep cua niit cao su 
(hinh 25). Sau dd, cat bd tan cung eua rl d mdt hat. Dat niit cao su trdn ldn day ciia 
dia da cd nude. Dung giay Igc phii len eay mam, hai dau eua gia'y Igc nhiing vao nudc 
d trong dia dl eay mam khdng bi khd. Up ldn dia va nut da ghim cay mam bdng 
chudng thuy tinh, rdi dat vao trong budng tdi. Sau 1 - 2 ngay, quan sat su van ddng 
cua rl d cay mdm cdn nguydn rd va cay mam da bi edt dinh rl. Hgc sinh nit ra nhan 
xet vl su van ddng ciia rl cay mam va vi trf tilp nhan kich thich trgng lue d 
eay mdm. 

IV THU HOACH 
- Hgc sinh lam tudng trinh vl qud trinh thi nghiem. 

- Timg nhdm hgc sinh bao cao trudc ldp vl kit qua ciia thi nghiem va nit ra 
nhan xet vl su van ddng hudng trgng lire eiia rl cay. 
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B - CAM UNG a DONG VAT 

2 0 CAM ONG 0 DONG VAT 

I - KHAI NIEM CAM OTNG O DONG VAT 

Cam ling eiia thuc vat bieu hien bdng hudng ddng hoae irng ddng va diln ra vdi 
tdc do cham, cdn cam ung d ddng vat ciing la phan irng (tra Idi) lai eae kfeh thfch 
tir mdi trudng sdng dl tdn tai va phat triln nhung cdch bilu hien khae vdi thuc vat 
va tdc do phan ung nhanh hon. Vi du, khi trdi trd ret. meo cd phan ung xii Idng, co 
mach mdu, ndm co minh lai,... 

O ddng vat ed td ehirc than kinh, phan xa duge coi la mdt dang dien hinh eua 
cam irng. Phdn xa thuc hien dugc la nhd cung phan xa. Cung phdn xa gdm edc bd 
phan sau day : 

- Bd phan tilp nhan kfeh thich (thu thi hoae co quan thu cam). 

- Dudng ddn truyin vao (dudng cam gidc). 

- Bd phan phan tfch va tdng hgp thdng tin dl quylt dinh hinh thiie va mire do 
phan ling (than kinh Trung uong). 

- Bd phan thuc hien phan ung (co, tuyen...). 

- Dudng ddn truyin ra (dudng van ddng). 

Hinh thiic, mire do va tinh ehfnh xae eiia cam ling d cac loai ddng vat khae nhau 
phu thude vdo miic do td ehirc than kinh eiia ehiing. 

Cdn luu y rdng, edc te bdo va eae co quan trong eo the deu cd kha nang cam 
ling, nghia la phdn ung lai khi bi kich thich, nhung khdng phai tat cd cdc phan ung 
eiia ehiing dIu la phan xa. Vi du, phan ling eo eiia mdt bdp co tdch rdi khi bi kich 
thich khdng dugc coi la phan xa. 

• Mdt ban Id cham tay vao nhung chie'c gai nhgn va ed phan Ung rut tay lai. Hay 
chi ra tac nhan kich thich, bg phan tiep nhan kich thich, bd phan phan tich va 
tong hgp thdng tin, bd phan thuc hien phan Ung ciia hien tugng tren. 
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II CAM LTNG O DONG VAT CHUA CO TO C H Q C THAN KINH 

Ddng vat don bao chua ed td chiic thdn kinh. Ddng vat don bao phan ung lai 
cdc kich thich bang chuyen ddng ciia ea eo thi hoae co nit cua chai nguydn sinh. 
Vi du, trung giay boi tdi chd cd nhilu dxi, trung biln hinh thu chan gid de trdnh 
dnh sdng ehdi. 

Ill CAM OfNG O DONG VAT CO TO CHUfC THAN KINH 

1 . Cam dng d ddng vdt cd he thdn kinh 

dqng ludi 

He thdn kinh dang ludi ed d ddng vat cd co the 
ddi xung toa trdn thude nganh Rudt khoang. 

Cae t l bao thdn kinh ndm rdi rde trong co thi va 
lien he vdi nhau qua cac sgi thdn kinh, tao thdnh 
mang ludi t l bdo thdn kinh (hinh 26.1). 

Cdc t l bao thdn kinh ed eae sgi than kinh lien 
he vdi te bdo cam gidc va lien he vdi te bao bilu md 
CO (te bao bilu md co cd kha nang co rut nhu t l bao 
co). Khi t l bao cam gidc bi kfeh thfch, thdng tin se 
dugc truyen ve mang ludi thdn kinh va sau dd din 
cac t l bao bilu md eo, ddng vat eo minh lai dl 
tranh kich thich. 

Hinh 26.1. He than kinh 
dang luai d thu^ tUc 

• - Hay cho bie't con thu^ tire se phan img nhu the nao khi ta dung mdt ehlec kim 
nhgn cham vao than nd. 

- Phan Ung cua thuy tUc cd phai la phan xa khdng ? Tai sao ? 

2. Cam drig d dong vdt cd he thdn kinh dang chudi hach 

He than kinh dang chudi bach ed d ddng vat ed eo thi dd'i xiing hai ben thugc 
nganh Giun dep, Giun trdn, Chan khdp. 

Cdc t l bao thdn kinh tap trung lai tao thdnh cdc bach thdn kinh. Cac bach thdn 
kinh duge ndi vdi nhau bdi cdc day thdn kinh vd tao thanh chudi bach thdn kinh ndm 
dgc theo ehilu dai eo thi (hinh 26.2). O ddng vat chan khdp, nao (bach than kinh 
dau) ed kich thude ldn hon hdn so vdi edc bach thdn kinh khae. Mdi bach thdn kinh 
la mdt trung tam dilu khiln boat ddng cua mdt viing xae dinh eua eo thi. 

108 



Ddng vat cd he thdn kinh dang chudi bach phan ling lai kich thich theo nguyen 

tdc phan xa. Hdu hit cdc phdn xa eua ehiing la phan xa khdng dilu kien. 

• Tai sao he than kinh dang chudi hach co the tra Idi cue bo (nhuco mot chan) 
khi bi kich thich ? 

Nao 

Hach than <^ -

Day than kinh 

Hach 

Hach 
than kinh 

Hinh 26.2. He than kinh dang chudi hach 

A - Giun dep ; B - Dia ; C - Con trung. 

' Danh dau X vao d LJ cho y KHONG DUNG ve Uu diem ciia he than kinh dang 

chudi bach. 

LJ A - Nhd ed hach than kinh nen so lugng te bao than kinh eiia dgng vat 

tang len. 

LH S - Do cac te bao than kinh trong hach nam gan nhau va hinh thanh nhieu 

mdi lien he vdi nhau nen kha nang phdi hgp boat ddng giUa chung dugc 

tang cudng. 

LJ C - Nhd cac hach than kinh lien he vdi nhau nen khi kich thich nhe tai mdt 

diem thi gay ra phan Ung toan than va tieu ton nhieu nang lugng. 

LJ D - Do mdi hach than kinh dieu khien mdt vung xae dinh tren ca the nen 

ddng vat phan img chinh xae han, tiet kiem nang lugng han so vdi he 

than kinh dang ludi. 
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- Cam img la kha nang tie'p nhan kich thich va phan img lai cac kich thich 
td mdi trudng song dam bao cho sinh vat ton tai va phat then. 

- Ddng vat dan bao phan img lai kich thich bang chuyen ddng ca the hoae 

CO rut cua chat nguyen sinh. 

- O dgng vat cd to ehirc than kinh, cae hinh thirc cam img la cae phan xa. 

- Dpng vat ed he than kinh dang ludi phan irng vdi kich thich bing each 

co toan bg ca the. 

- Ddng vat cd he than kinh dang chudi hach cd he thdng bach than kinh 
nam dgc theo chieu dai ca the, mdi hach dieu khien mdt vung xae dinh 
tren ca the nen phan img chinh xae han va tieu ton it nang lugng han so 
vdi he than kinh dang ludi. 

Cau hoi va bai tap 

1. Cam dng la gi ? Cho mot vai vf du ve cam dng. 

2. Khi kfeh thich mdt diem tren co the, dgng vat cd he than kinh dang ludi 
phan dng toan than va tieu ton nhieu nang lugng. Tai sao ? 

3. Ke ten bg phan tiep nhan ki'eh thich, bg phan phan tfch tdng hgp thdng 
tin va bg phan thuc hien cua cung phan xa d dgng vat ed he than kinh 
dang chudi hach. 
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o y CAM UNG 0 DONG VAT (TIEP THEO) 

3. Cam dtig d ddng vdt cd 
he thdn kinh dang dng 

a) Cdu triic cua he thdn kinh 
dqng dng 

He thdn kinh dang dng gap d 
ddng vat ed xuong sdng nhu ed, 
ludng eu, bd sdt, chim va thii. 

He thdn kinh dang dng dugc cau 
tao tir 2 phan rd ret: than kinh trung 
uong va than kinh ngoai bidn. 

Trong qua trinh tiln hoa cua he 
than kinh d ddng vat, mdt so lugng 
rai ldn te bao than kinh tap trung lai 
thanh mdt dng ndm d phfa lung eiia 
con vat dl tao thanh phan than kinh 
trung uong. Dau trudc eiia dng phdt 
triln manh thanh nao bd, phdn sau 
hinli thdnh tuy sdng. Nao bd hodn 
thien ddn trong qud trinh tien hod eiia 
ddng vat va chia lam 5 phdn vdi chiic 
nang khdc nhau : bdn cdu dai nao, 

nao Uung gian, nao giira, tilu nao vd ^inh 27.1. He than kinh dang ong a ngudi 
hanh nao. Bdn cdu dai nao ngay cang 
phdt trien vd ddng vai trd quan trgng trong dilu khiln cac boat ddng eiia co the. 

Cung vdi su tiln hod ciia he thdn kinh dang dng, sd lugng te bdo thdn kinh ngay 
cdng ldn, su lidn kit va phdi hgp boat ddng ciia eae t l bdo than kinh ngay cang phirc 
tap va hoan thien. Nhd dd, cdc boat ddng eua ddng vat ngay cang da dang, ehfnh 
xae va hieu qua. 

• Nghien ciru hinh 27.1, sau dd dien ten cae bg phan cua he than kinh dang ong 
vao cae d hinh chi/ nhat tren sa dd. 
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b) Hoqt dgng cua he thdn kinh dqng dng 

He thdn kinh dang dng boat ddng theo nguydn tdc phan xa. Cdc phan xa d ddng 
vat ed he thdn kinh dang dng ed thd don gian nhung ciing cd the rat phiie tap. Cac 
phdn xa don gian thudng la phan xa khdng dilu kien vd do mdt sd t l bao thdn kinh 
nhai dinh tham gia. Cdc phan xa phiic tap thudng la phan xa cd dilu kien va do mot 
sd lugng ldn t l bao thdn kinh tham gia, dac biet la su tham gia eua t l bao thdn kinh 
vd nao. 

Cling vdi su tien hod eiia he thdn kinh dang dng, so lugng edc phan xa ngay cang 
nhilu, dac biet la sd lugng cdc phan xa ed dilu kien ngdy cdng tang va cdng giiip 
ddng vat thich nghi tdt hon vdi mdi trudng sdng. 

* Phdn xq khdng diiu kien a dgng vdt cd he thdn kinh dqng dng 

Hinh 27.2 the hien so dd cung phdn xa tu vd. 

Kich thich 
(kim nhpn) 

Tuy sdng 

Cd CO (ngdn tay co lai 

^~~-^,_^ Dudng van dpng 

Hinh 27.2. Sa do cung phan xa tu ve d ngudi 

• - Cho bie't cung phan xa tren gdm nhCrng bg phan nao. 
- Giai thich tai sao khi bi kim nhgn dam vao ngdn tay thi ngdn tay co lai. 

- Phan xa co ngdn tay khi bi kich thich la phan xa khdng dieu kien hay la phan 
xa ed dieu kien ? Tai sao ? 

* Phdn xq co dieu kien d dgng vdt co he thdn kinh dqng dng 

• Gia sd ban dang di chai, bat ngd gap mot con chd dai ngay trUde mat. 

- Ban se cd phan img (hanh ddng) nhu the nao ? 

- Hay cho bie't bg phan tie'p nhan kich thich, dp phan xd li thdng tin va quyet dinh 
hanh ddng, bg phan thuc hien ciia phan xa tu ve khi gap chd dai. 

- Hay ghi lai tat ea nhi/ng suy nghi dien ra trong dau ciia ban khi doi phd 
vdi chd dai. 

- Day la phan xa khdng dieu kien hay la phan xa ed diiu kien ? Tai sao 7 
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% -He thdn kinh dqng dng dugc tqo thdnh td sd luong rdt ldn te bdo 
thdn kinh. 

I - Cdc bg phdn cua he thdn kinh dqng dng cd chdc ndng khdc 
nhau. Ddc biet, ndo bg phdt trien mqnh vd Id bg phdn cao cd'p nhdt 
tiep nhdn vd xdli hdu hit thdng tin dua tdben ngoai vdo, quyit dinh 
mdc do vd cdch phdn dng. 

% ' , , 
•» - Cdc phdn xq a dgng vdt cd he thdn kinh dqng dng Id cdc phdn 

xq khdng diiu kien vd cd diiu kien. Sd luong cdc phdn xq rdt ldn. 
Ddc biet, sd luang phdn xq cd diiu kien ngdy cdng tdng. Nhd do, 
dgng vdt thich nghi tdt hon vdi mdi trudng sdng. 

Cau hoi va bai tap 
1. Phan biet cau tao he than kinh dang dng vdi he than kinh dang ludi va 

he than kinh dang ehuoi hach. 

2. Khi bi kich thich, phan dng ciia ddng vat ed he than kinh dang dng cd gi 

khae vdi ddng vat cd he than kinh dang ludi va he than kinh dang chudi 

hach ? Cho vi du minh hoa. 

3. Cho mdt sd vf du ve phan xa ed dieu kien d dgng vat cd he than kinh 

dang dng. 

Em eo biet ? 
LOAI NAO KH(3N HO'N ? 

Khi nghien cdu he than kinh eua dgng vat cd vu, ngUdi ta tha'y ring tile giira khoi 

lugng nao va khoi lugng ea the eiia cac loai rat khae nhau, eu the la tl le nay d 

ca vol la 1/2000 ; vol: 1/500 ; sU td: 1/500 ; chd : 1/250 ; tinh tinh : 1/100 va 

ngudi: 1/45. 
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•^p^ 2 8 OIlNTHlNGHi 

Mgi t l bao trong eo the dIu ed kha nang hung pha'n. Hung phan la su biln ddi 
If hod xay ra trong t l bdo khi bi kich thich. Mdt ehi so quan trgng dl ddnh gia te 
bao, md hung pha'n hay khdng hung phan la didn t l bdo. Dien te bdo bao gdm dien 
the nghi vd dien the boat dgng. 

Dien k^ 

Dien cue 1 
Dien cue 2 

Mang 

Sdi than kinh 

Hinh 28.1. Sa dd do dien the nghi tren te 
bao than kinh muc dng 

I KHAI NIEM DIEN THE NGHI 

Dien thi nghi ed d t l bdo dang 
nghi ngoi, khdng bi kfeh thfch. Vf du : 
Dien the nghi cd d t l bao co dang dan 
nghi, d t l bdo thdn kinh khi khdng bi 
kfeh thfch. 

• Quan sat hinh 28.1 va cho biet 
each do dien the nghi tren te 
bao than kinh mi/c dng. 

Kit qua do cho thdy ed sir chenh 
lech dien thi giiia hai bdn mdng t l bao. 
Chenh lech nay d t l bdo thdn kinh mue 
dng la khoang 70mV. Kit qua do cdn 
cho thdy, d hai phia ciia mang t l bao cd 
phan cue : phfa trong ciia mang mang dien am (-) so vdi phia ngoai mang dien duong 
(+). Ngudi ta quy ude dat da'u - trudc edc tri sd didn thi nghi vi phia ben trong mang 
mang didn am so vdi phfa ben ngoai mang mang didn duong. 

Nhu vay, dien thi nghi la su ehdnh lech didn thi giira hai ben mang te bdo khi 
t l bao khdng bi kfeh thfch, phfa bdn trong mdng mang didn am so vdi phia ben 
ngoai mang dien duong. 

Tri sd dien the nghi eua t l bdo thdn kinh khdng Id cua mue dng Id - 70mV ; eiia 
t l bao ndn trong mdt ong mat la - 50mV. 

II CO CHE HINH THANH DIEN THE NGHI 
Dien thi nghi hinh thanh chii ylu la do 3 yeu to sau day : 
- Su phan bd ion d hai bdn mang t l bao va su di chuyin eiia ion qua mdng t l bdo. 
- Tfnh tha'm ed chgn Igc eiia mang te bdo ddi vdi ion (cdng ion md hay ddng). 
- Bom Na - K. 
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a) Suphdn bdion, sitdi chuyen cua ion vd tinh thdm cua mdng tibdo ddi vdi ion 

• Nghien cUu bang 28 va hinh 28.2, sau dd tra Idi cac cau hoi sau : 

- O ben trong te bao, loai ion dUOng nao cd ndng do cao han va loai ion duang 
nao cd ndng do thap hon so vdi ben ngoai te bao ? 

- Loai ion duang nao di qua mang tebao va 
ndm lai sat mat ngoai mang te bao lam 
cho mat ngoai mang tich dien duang so 
vdi mat trong mang tich dien am ? 

Ben trong 
te bao 

Mang 
te bao 

Bang 28. Sir phdn bd cdc ion kali 
vd ion natri d hai ben mdng ti bdo 

Ion 

K+ 

Na-̂  

Nong dp ben trong 
te bao (mM) 

150 

15 

Nong do 
d dich ngoai bao 

(mMJ 

5 

150 

Cong K* md 

Ben ngoai 
t^bSo 

H 

'©_®'-® 

® © . ® - ® 

®©*®_®-

»® 
® ® '® 

® 
; ® ®- ® 

Cd'ng Na* ddng 

® 
K* (tich dien diidng) 

Na* (tich dien dddng) 

Dien tich am 

b) Vai trd cua bam Na - K 

Bom Na - K la cac chai van 
chuyen (ban chat la prdtein) ed d trdn 
mdng tl bao. Bom nay ed nhiem vu 
chuyin K^ tir phia ngodi trd vao phia 
trong mang t l bao lam cho ndng do 
K"̂  d bdn trong te bao ludn cao hon 
bdn ngodi t l bdo, vi vay duy tri dugc 
dien thi nghi. Hoat ddng eiia bom 
Na - K tieu ton nang lugng (hinh 28.3). 

Bom Na - K cdn cd vai trd trong 
CO che hinh thanh dien the boat ddng 
(hgc d bai 29). Bom nay chuyin Na"̂  
tir phia trong tra ra phfa ngoai mang 
te bao. 

Hinh 28.2. Phan bd ion va tinh tham 
ciia mang te bao 

Ben trong te bao Mang te bao Ben ngoai te bao 

Hinh 28.3. So dd bam Na - K 
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\ 
- Dien the nghi la su chenh lech ve dien thi giua hai ben mdng te bdo 
khi tebdo khdng bi kich thich, phia trong mdng tibdo tich dien dm so 
vdi phia ngodi mdng tibdo tick dien duang. 
- Nguyen nhdn cd dien thi nghi chu yiu la 3 yiu td sau ddy : 

I + Nong do ion kali ben trong cao han ben ngodi tibdo. 
+ Cdc cdng kali md nen cdc K^ d sdt mdng ti bdo dong loqt di tit 

trong ra ngodi tibdo vd tap trung ngay sdt mat ngodi mdng tibdo, lam 
cho mat ngodi mdng tich dien duang so vdi mat trong mdng tich dien 
dm. 

+ Bam Na - K van chuyen K^ td phia ben ngodi trd vdo phia ben 
trong mdng tibdo giup duy tri nong do K^ ben trong tibdo cao han 
ben ngodi tibdo. 

Cau hoi va bai tap 
1. Dien the nghi la gi ? Dien the' nghi duge hinh thanh nhUthe nao ? 

2. Danh dau X vao d LJ cho y tra Idi dung ve dien the nghi. 

Mat ngoai ciia mang te bao than kinh d trang thai nghi ngoi (khdng 
hung pha'n) tich dien : 

D A - duong. n C - trung tinh. 

LH B - am. LH D - hoat dgng. 

Em eo biet ? 

Al LA NGiJdi PXU TI§N FHAT HI|N RA PI|N SINH HOC ? 

Cach day hgn 200 nam, va eiia giao sugiai phiu L. Ganvani d Truang Dai hgc 
Bologna, Italia, mua mdt sd' chan ech cdn tuai ve de nau an. Ba dung cac mdc 
bdng ddng cam vao chan ech va treo len cac xa ngang sat d ban cdng. Ba bdng 
giat minh kinh sg khi nhin thay nhumg chie'c chan ech da bi eSt rdi thmh thoang 
lai CO giat nhu bi ma am mdi khi chung cham vao xa ngang sat. Hien tugng nay 
da gay nen sU chu y dd'i vdi giao su L. Ganvani. Ong da tien hanh rat nhieu thi 
nghiem de chimg minh cae to chUe sdng ed dien. 

116 



DIEN THE HOAT DONG VA SIT LAN TRUYEN 
XUNG THAN KINH 

I DIEN THE HOAT DONG 
Khi bi kich thich thi t l bdo thdn kinh hung phdn va xuai hien didn the boat ddng. 

1. D6 thf didn thlThoot ddng 

Hinh 29.1 la dd thi didn thi boat dgng eiia t l bdo thdn kinh mue dng trdn mdn 
hinh eiia may dao ddng kf didn tir. 

mV 

+50 -

+40 

+30 

+20 

+10 

-10 -

-20 -

-30 -

-40 -

-50 -

-60 -

-70 

Giai do^n ddo ct/c 

3 4 5 

Glal dOQD tdi phdn ci^: 
Olal do^n 
mit phtn ci,ic 

Ol̂ n th4 nghi 

•+• •+• 
%o gidy 

KIch thich 

Hinh 29.1. Dd thi dien the boat ddng 

Khi t l bao thdn kinh bi kfeh thfch, didn the nghi bien ddi thdnh dien thi boat 
ddng. Didn thi boat ddng gdm 3 giai doan : mai phan cue (khir cue), dao cue va tdi 
phan cue. 

2. Co cM'hInh thdnh difn th§'hoat ddng 

Khi bi kich thich, cdng Na"̂  md rdng ndn Na"̂  khulch tdn qua mang vdo bdn 
trong te bao gay ra mat phan cue va dao cue (hinh 29.2A). Tie'p dd, cdng K"̂  md 
rdng hon, cdn cdng Na"̂  ddng lai. K* di qua mdng ra ngodi te bdo ddn den tdi phan 
cue (hinh 29.2B). 
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Nhu vay, dien tkikoqt ddng Id sU biin ddi dien the nghi, tU pkdn cue sang mdt 
pkdn cue, ddo cue vd tdi pkdn cue. 

Qud trinh hinh thanh dien the boat ddng keo dai khoang 3 - 4 %o giay. 

0 giai doan mat 
phan cue va giai 
doan dao cue, loai 
ion nao di qua 
mang te bao va sU 
di chuyen ciia ion 
dd cd tac dung gi ? 

- d giai doan tai 
phan cue, loai 
ion nao di qua 
mang te bao va 
su di chuyen 
ciia ion dd cd 
tac dung gi ? 

Ben trong 
te bao 

Cdng K\ 

Mang 
te bao 

Ben ngoai 
te bao 

K* 

M,- - : e ^ 
Na* 

Na"" 

Na* 
K* Na* 

5 K-

Na* 

Ben trong 
te bao 

Cong K* 
md rdng^ 

Mang 
te bao 

Ben ngoai 
te bao 

Na* 

. Cdng Na* 
mo 

K*-

Na* 

Na* Na* 
Na* , 

Na* 

Na* 

K* 

^ K * 

LTT 
Na* 

- Cong Na* 
ddng 

Hinh 29.2. Co che hinh thanh dien the hoat dgng 
A - Giai doan mat phan cue va dao cUc ; 
8 - Giai doan tai phan cue. 

II - LAN TRUYEN XUNG THAN KINH TREN SOI THAN KINH 

Didn thi boat ddng khi xuat hien dugc ggi la xung thdn kinh hay xung dien. 
Xung thdn kinh xuai hien d noi bi kfeh thich se lan truyin dgc theo sgi than kinh. 
Cdch lan truyin va tdc do lan truyin eiia xung thdn kinh tren sgi thdn kinh khdng 
ed bao mielin va tren sgi thdn kinh ed bao mielin Id khae nhau. 

1 . Lan truyen xung than kinh tren soi than kinh khong co bao mielin 

Tren sgi thdn kinh khdng ed bao 
mielin, xung than kinh lan truyin lien tuc 
tir viing nay sang viing khdc kl ben. Xung 
thdn kinh lan truyin la do mat phan cue, 
dao cue va tai phan cue lien tie'p bet viing 
nay sang viing khdc tren sgi than kinh 
(hinh 29.3). _ + 

>- + + + + + + 
+v^_^ _ _ - - -

+ + + + + 

Hinh 29.3. Xung than kinh lan truyen 
tren sgi than kinh khdng cd bao mielin 

Chieu lan truyen cua xung than kinh 
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Bao mielin 

2. Lan truyen xung than kinh tren soi than kinh co bao mielin 

Mdt sd sgi thdn kinh cd bao midlin bao quanh. Bao mielin bao bgc khdng lien 
tuc ma ngdt quang tao thanh cdc eo Ranvie. Bao midlin ed ban chat la phdtpholipit 
ndn cd mau trdng va ed tfnh chai each dien. 

. Tren sgi thdn kinh ed bao mielin, xung than kinh lan truyin theo cdch nhdy edc, 
tir eo Ranvie nay sang eo Ranvie khae. Xung than kinh lan truyin theo each nhay 
cdc Id do mai phan cue, dao cue va tai phan cue lien tie'p tir eo Ranvie nay sang eo 
Ranvie khae (hinh 29.4). 

Do lan truyin theo cdch 
nhay cdc ndn tdc do lan truyin 
cua xung thdn kinh trdn sgi cd 
bao mielin nhanh hon nhilu so 
vdi trdn sgi khdng cd bao 
mielin. Vf du, d ngudi, tdc do 
lan truyin xung than kinh tren 
sgi than kinh van ddng (ed bao 
mielin) la khoang 100 m/giay, 
eon trdn sgi than kinh giao 
cam (khdng cd bao midlin) la 
khoang 3 - 5m/giay. 

[ y ^ y^\ V 
Eo Ranvie 

Chieu lan truyen cua xung than kinh 

Hinh 29.4. Xung than kinh lan truyen tren sgi 
than kinh ed bao mielin 

- Tai sao xung than kinh lan truyen tren sgi than kinh cd bao mielin theo each 

nhay cdc ? 

- Xung than kinh lan truyen theo cac bd sgi than kinh cd bao mielin tir vd nao 
xudng den cac ca ngdn chan lam ngdn chan co lai. Hay tinh thdi gian xung 
than kinh lan truyen td v6 nao xudng ngdn chan (cho bie't chieu cao cua ngUdi 
nao dd la 1,6m, toe do lan truyen la 100 m/giay). 

r - Dien thi hoqt ddng Id su biin ddi dien thingki a mdng tibdo 
tdpkdn cue sang mdt phdn cue, ddo cue vd tdi phdn cue. 

- Tren sai thdn kinh khdng cd bao mielin, xung thdn kink Ian 
truyin lien tuc td vung nay sang viing kkdc ki ben. 

-Tren sai tkdn kink cd bao mielin, xung tkdn kinh lan truyen theo 
cdch nhdy cdc, td eo Ranvie nay sang eo Ranvie khdc. Do lan truyen 
theo Idi nhdy cdc nen tdc do lan truyin cua xung tkdn kinh tren sgi 
thdn kinh cd bao mielin nhank kan so vdi tren sgi tkdn kinh khdng 
cd bao mielin. 
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Cau hoi va bai tap 
1. Dien the boat ddng la gi ? Dien the boat ddng dugc hinh thanh nhu the nao ? 

2. Danh da'u X vao d I I cho cac y dung ve dien the boat dgng. 

LJ A - Trong giai doan mat phan cue, Na"̂  khuech tan td trong ra ngoai 
te bao. 

EH B - Trong giai doan mat phan cue, Na* khuech tan td ngoai vao trong te 
bao. 

I ^ C - Trong giai doan tai phan cue, Na*" khuech tan td trong ra ngoai 
te bao. 

LJ D - Trong giai doan tai phan cue, K* khuech tan td ngoai vao trong 
te bao. 

3. So sanh each lan truyen cua xung than kinh tren sgi than kinh khdng co 
bao mielin va cd bao mielin. 

Em eo bie> ? 

TRAM PHATt ) l |N D[Jd\ NL/dc 

d Dia Trung Hai ed mdt loai ea dud'i san mdi mot each ki la. Khi gap loai ca nay, 
nhumg chu ca con, cua bien,... bdng run lay bay rdi nga lan ra chet. Ca dud'i chi 
viec bai den va danh chen con mdi. Cach san mdi ciia loai ca dud'i nay la phdng 
ra nhumg ludng dien manh de giet chet con mdi. Dien the ciia ddng dien do ca 
dudi dien phat ra dat tdi GOV va cudng do ddng dien la 60A. Mdt so loai ea khae 
song d nude nggt ed the phat ra ddng dien manh han nhieu. Vi du, dien the eda 
ddng dien do ea nheo dien phat ra la 400V, ciia ca chinh dien la 600V (nen nhd 
ring dien the ciia mang dien chung ta sddung hing ngay ehi la 220V). 
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TRUYEN TIN QUA XINAP 

I KHAI NIEM XINAP 

Xinap la dien tie'p xiic giiia te bao thdn kinh vdi te bao thdn kinh, giiia te' bao 
thdn kinh vdi loai te bao khdc nhu te bao co, td' bao tuyen... (hinh 30.1). 

Te b&o trudc 
xin^p • 

XinSp 

Te b&o sau 
xin^p 

Xinap 

Xin^p 

Tuyen 

x̂A^ 
Hinh 30.1. Cae kieu xinap 
A - Xinap than kinh - than kinh ; B - Xinap than kinh - co; C - Xinap than kinh - tuyen. 

li - CAU TAO CUA XINAP 

Cd 2 loai xinap : xindp hod hgc va xinap dien. Xindp hod hgc la loai xinap phd 
bien d ddng vat. Ndi dung bai nay chi dl cap den xindp hod hgc. 

• Nghien ciru hinh 30.2 va mo ta cau tao cCia xinap hoa hoc. 

Mdi xinap chi cd mdt loai chdt trung gian hod hgc. Chdt trung gian hod hgc phd 
bidn nhdt d thii la axdtinedlin va noradrdnalin. Ngodi ra, cdn nhieu cha't trung gian 
hoa hgc khae nhu ddpamin, serdtdnin,... 
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Chuy xinap 

Mang trade 
xinap 

Khe xinap 

Mang sau xinap 

Thu the tiep nhan 
chat trung gian hoa hoc 

Ti the 

Bdng chi/a chat 
trung gian hoa hoc 
(vi du : axetincdiin) 

Hinh 30.2. Sa dd cau tao xinap hoa hgc 

III QUA TRINH TRUYEN TIN QUA XINAP 

Thdng tin truyin dudi dang xung than kinh khi ddn xinap tilp tuc duge truyen 
qua xinap. 

Qua trinh truyen tin qua xinap (vi du, xindp cd chai trung gian hod hgc la 
axetincdiin) duge thi hien qua so dd hinh 30.3. 

Nhu vay, thdng tin duge truyin qua xindp nhd chat trung gian hod hgc. 
Sau khi dien the boat dgng hinh thanh d mdng sau va lan truyin di tiep, thi 

enzim axdtinedlinesteraza ed d mang sau se phan buy axetincdiin thdnh axdtat va 
cdlin. Hai chat nay quay trd lai mang trudc, di vao chuy xindp va dugc tai tdng hgp 
lai thanh axdtinedlin chira trong eae bdng xindp. 

• Nghien ciru hinh 
30.3 va tra Idi 
cac cau hdi sau : 

- Qua tnnh truyen 
tin qua xinap 
didn ra nhu the 
nao 7 

- Tai sao tin dugc 
tmyen qua xinap 
chi theo mot 
chieu, tu mang 
tardc qua mang 
sau ma khdng 
the theo chieu 
ngugc lai ? 

Hudng xung than kinh 

^ Xung than kinh den lam 
Ca^* di vao trong chuy xinap 

Ca^* vao lam bdng chCra 
axetincdiin gan vao mang 
trudc va vd ra, giai phong 
axetincdiin vao khe xinap 

1) Axetincdiin gan vao thu the 
tren mang sau va lam xuat hien 
dien the hoat dpng lan truyen 
di tiep 

Hinh 30.3. Qua trinh truyen tin qua xinap 
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-Xindp Id dien tiip xuc giira tibdo thdn kinh vdi tibdo thdn kinh, 
giua tibdo thdn kinh vdi loqi tibdo kkdc (tibdo ca, tibdo tuyen...). 

- Xindp gom mdng trudc, mdng sau, khe xindp vd chuy xindp. 
Chuy xindp cd cdc bdng xindp chda chdt trung gian hod hgc. 

- Qud trinh truyin tin qua xindp gom cdc giai doqn sau : 

^ + Xung thdn kinh Ian truyin din chuy xindp vd lam Ca^^ di 
i vdo trong chuy xindp. 

+ Ca-^~^ lam cko cdc bdng chua chdt trung gian kod hgc gdn 
vdo mdng trudc vd vd ra. Chdt trung gian hod kgc di qua khe xindp 

i din mdng sau. 

+ Chdt trung gian hod kgc gdn vdo thu thi a mdng sau xindp 
lam xudt hien dien thi hoqt dgng a mdng sau. Dien thi hoqt dgng 
(xung thdn kinh) hinh thdnh lan truyen di tiip. 

Cau hoi va bai tap 
1. Ve so dd ca'u tao xinap. 

2. Chai tmng gian hoa hgc cd vai trd nhU the nao trong truyen tin qua xinap ? 

3. Danh da'u X vao d I I cho cau diing ve xinap : 

I I A - Tdc do truyen tin qua xinap hoa hgc cham hon so vdi tdc do lan truyen 

xung than kinh tren sgi than kinh khdng cd bao mielin. 

I ^ B - Tat ca cac xinap deu cd chda chat trung gian hoa hgc la axetincdiin. 

I I C - Truyen tin khi qua xinap hoa hgc ed the khdng can chat trung gian 
hoa hgc. 

I ^ D - Xinap la dien tiep xuc ciia cae te bao canh nhau. 

4. Tai sao xung than kinh duge dan truyen trong mot cung phan xa ehi theo 
mot chieu ? 

Em eo biet ? 
Chat curare cd trong mdt loai cay a Nam Ml cd tac dung phong toa mang sau 
xinap than kinh - ca va gay liet ea. Trudc kia, nhirng ngudi tho dan Nam Ml 
thudng tam chat curare vao dau cae mui ten de san ban. Khi bi trung ten, cac 
con thu khdng the chay dugc nita va nga xudng vi xung than kinh tU nao khdng 
the den dugc ca xuang. 
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(Bdi 
31 TAP TiNH CUA DONG VAT 

I TAP TINH LA GI ? 

Tap tinh la chudi phan ling cua ddng vat tra Idi kich thich tir mdi trudng 
(ben trong hoae bdn ngodi co thi), nhd dd ddng vat thich nghi vdi mdi trudng sdng 
vd tdn tai. 

II PHAN LOAI TAP TINH 

Tap tinh cua ddng vat cd thi duge chia 
thanh 2 loai : tap tfnh bdm sinh va tap tfnh 
hgc duge. 

1 . Tap tmh bam sinh 

Tap tfnh bam sinh la loai tap tinh sinh ra 
da ed, duge di truyin tii bd me, dac trung 
cho lodi. 

Vf du, nhdn thuc bidn rat nhilu ddng tac 
ndi tilp nhau de kit ndi cdc sgi to thanh mdt 
ta'm ludi (hinh 31.1). 

2. Tap tmh hoc di/oc 

Tap tfnh hgc dugc la loai tap tfnh duge 
hinh thanh trong qua trinh sdng ciia cd thi, thdng qua hgc tap va nit kinh nghiem. 
Vf du, mdt sd ddng vat vdn khdng sg ngudi nhung neu bi dudi bat, ehiing se hgc 
dugc kinh nghiem chay trdn that nhanh khi nhin thdy ngudi. 

Tuy nhidn, trong nhilu trudng hgp rat khd phan biet tap tfnh nao dd d ddng vat 
hoan toan la bdm sinh hay hgc dugc. Nhilu tap tfnh eua ddng vat cd ea ngudn gd'c 
bam sinh va hgc duge. Vi du, tap tfnh bat chudt d meo vira la do bdm sinh, vita la 
do meo me day cho ; tap tfnh xay td cua chim vira mang tinh bdm sinh viia la do 
hgc dugc tir ddng loai. 
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• Hay cho bie't cac tap tinh nao dudi day la tap tinh bam sinh, tap tinh hoc dugc: 

- Den thdi ki sinh san, td vd cai dao mdt cai hd tren m$t dat de lam to rdi bay 
di bit mdt eon sau budm, dot cho sau bi te liet, rdi bd vao to. Tiep dd, td vd 
cai de trUng vao tS va bit tS lai. Sau mdt thdi gian, td vd eon nd td trirng ra va 
an con sau. Cac td vd cai eon Idn len lap lai trinh tU dao ho va de trUng nhU 
td vd me (du khdng nhin thay cac td vd cai khae lam to va sinh de). 

- Chudn chuon bay tha'p thi mUa, bay cao thi ning, bay vifa thi ram (ca dao). 

- Khi nhin thay den giao thdng chuyen sang mau do, nhumg ngudi qua dudng 
dimg lai. 

Ill CO so THAN KINH CUA TAP TINH 

Co sd eiia tap tfnh la cac phan xa. Cdc phan xa thuc hien qua cung phan xa 
(hinh 31.2). 

Kich thich ngo^i 

hoae trong 

Cd quan 
thu cam th^nkinh 

Cd quan 
thuc hl§n 

Hanh ddng 

Hinh 31.2. Sa dd ca sd than kinh ciia tap tinh 

Khi so lugng edc xindp trong cung phan xa tang ldn thi miic dd phiic tap cua tap 
tfnh cung tang ldn. 

Tap tfnh bam sinh la chudi phan xa khdng dilu kien ma trinh tu eiia ehiing trong 
he thdn kinh da duge gen quy dinh sdn tir khi sinh ra, nghia la eii cd kfeh thfch la 
cdc ddng tdc xay ra lidn tuc theo mdt trinh tu nhai dinh. Ndi each khdc, tap tinh bam 
sinh la do kilu gen quy dinh. Chfnh vi vay, tap tinh bam sinh thudng rai bin vung, 
khdng thay ddi. 

Tap tfnh hgc duge la chudi phan xa cd dilu kien. Qua trinh hinh thanh tap tinh 
hgc dugc chinh la qua trinh hinh thdnh cdc mdi lidn he mdi giOa eae noron. Su hinh 
thanh cdc mdi lidn he mdi giiia cdc noron la co sd dl giai thich tai sao tap tinh hgc 
duge cd thi thay ddi. 

Su hinh thanh tap tfnh hgc duge d ddng vat phu thude vao miic do tien hod eiia 
he thdn kinh (mure do td chiic eua he thdn kinh don gian hay phdc tap) va tudi thg 
cua ehiing. 

Mdt so tap tfnh eua ddng vat nhu tap tfnh sinh san, ngii ddng la kit qua phdi hgp 
boat ddng ciia he thdn kinh va he ndi tilt. 
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Dua vao mUc do tien hoa ciia he than kinh va tuoi thg eiia ddng vat, hay 
tra Idi cac cau hdi sau : 

- O ddng vat cd he than kinh dang ludi va he than kinh dang ehuoi hach, cac 
tap tinh ciia chung hau het la tap tinh bam sinh, tai sao ? 

- Tai sao ngudi va dgng vat cd he than kinh phat trien cd rat nhieu tap tinh 
hoc duac ? 

- Tap tinh Id chudi nhung pkdn img cua dgng vdt trd Idi 
kick thick td mdi trudng (ben trong hodc ben ngodi ca tki), nkd do 
dgng vdt thich nghi vdi mdi trudng sdng vd ton tqi. 

- Tap tinh bdm sinh Id loqi tap tink sinh ra dd cd, di truyin tdbd 
me, ddc trung cho lodi. 

- Tap tink hgc dugc Id loqi tap tinh dugc kink tkdnk trong qud 
trink sdng ciia cd the, thdng qua kgc tap vd rut kink ngkiem. 

- Ca sd tkdn kinh ciia tap tinh Id cdc phdn xq khdng diiu kien vd 
cdc phdn xq cd diiu kien. 

v,.. 

Cau hoi va bai tap 
1. Tap tinh la gi ? 

2. Cho mdt vai vf du (khae vdi vi du trong bai hgc) ve tap tfnh bam sinh va 
tap tinh hgc dugc. 

3. Cho bie't sU khae nhau giua tap tfnh bam sinh va tap tfnh hgc dugc. 

Em eo biet ? 
CHON ME CHO CON 

Cac loai chim cd xu hudng chgn ap cac qua trimg cd kich cd to, cd mau sic, 
hoa van hoae cham Idm dd'm. Chim tu hu cd tap tinh de trUng vao to cua cae 
loai chim khae va nhd ap hg. Chim tu hii ludn tao ra qua trUng sim mau, cd 
nhieu hoa van va kich cd ciia trimg Idn ban so vdi cae qua trimg cda loai chim 
ap hg. Vi vay, trimg eua chung dugc mdt so loai chap nhan va ap hd. 
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y..: t: 

TAP TINH CUA DONG VAT (TIEP THEO) 

IV MOT SO HINH THUfC HOC TAP O DONG VAT 

Nhilu tap tinh ciia ddng vat hinh thdnh vd bien ddi dugc la do hgc tap. Cd nhieu 
hinh thiie hgc tap khdc nhau. Dudi day la mdt so hinh thde (kilu) hgc tap chu yeu 
cua ddng vat. 

1. Quen nhdn 

Quen nhdn la hinh thiie hgc tap don gian nhai. Ddng vat phdt Id, khdng tra Idi 
nhiing kich thich lap lai nhilu Mn nlu nhiing kich thich dd khdng kem theo su nguy 
hiem ndo. 

Vl du, mdi khi cd bdng den tCr trdn cao ap xudng, gd eon vdi vang chay di dn 
ndp. Nlu kich thich (bdng den) dd eii lap lai nhilu ldn ma khdng kem theo nguy 
hilm nao thi sau dd khi tha'y bdng den ga eon se khdng chay di dn ndp nua. 

2 . I n vet 

In vet ed d nhilu loai ddng vat, dl thay nhdt Id d chim. Vi du, ngay sau khi mdi 
nd ra, chim non (bao gdm ea ga, vit, ngdng...) ed "tfnh bdm" va di theo edc vat 
chuyin ddng ma ehiing nhin tha'y dau tidn (hinh 32.1). Thudng thi vat ehuyin ddng 
ma ehiing nhin tha'y trudc tidn Id chim me. Tuy nhidn, neu khdng ed bd me, chim 
non cd the "in vet" nhirng eon chim khdc lodi, eon ngudi, hay nhiing vat ehuyin 
ddng khdc. In vet cd hieu qua nhai d giai doan ddng vat mdi duge sinh ra mdt vai 
gid ddng hd cho ddn hai ngdy, sau giai doan dd hieu qua in vdi tha'p ban. 

Nhd "in vdi", chim non di chuyin theo chim bd me, do dd nd dugc bd me 
cham sdc nhieu ban. 

Hinh 32. 1. Tap tinh in vet (vit con mdi nd di theo dd chai) 
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3. Dieu kien hoa 

a) Dieu kien hod ddp dng (diiu kien hod kieu Paplop) 

Dilu kien hod ddp ling la hinh thanh mdi lien kit mdi trong thdn kinh 

trung uong dudi tdc ddng eua cae kich thich kit hgp ddng thdi. 

Vi du : I. Papldp lam thf nghiem vira danh chudng vira cho chd an. Sau vai 

chuc lan phdi hgp tiing chudng vd thiic an, chi can nghe tid'ng chudng la chd da 

tilt nudc bgt. Sd di nhu vay la do trong trung uong than kinh da hinh thdnh mdi 

lien he thdn kinh mdi dudi tdc ddng cua 2 kich thfch ddng thdi. 

b) Dieu kien hod hanh dgng (dieu kien hod kieu Skinna) 

Day la kilu lidn kit mdt hanh vi eua ddng vat vdi mdt phdn thudng (hoae 

phat), sau dd ddng vat chii ddng lap lai cac hanh vi dd. 

Vf du : B. F. Skinno thd chudt vao long thi nghiem. Trong Idng ed mdt cdi ban 

dap gdn vdi thiic an. Khi chudt chay trong long va vd tinh dap phai ban dap thi 

thiie an roi ra. Sau mdt sd ldn ngdu nhidn dap phai ban dap va cd thiie an (phdn 

thudng), mdi khi thdy ddi bung (khdng cdn phai nhin thay ban dap), chudt chii 

ddng chay ddn nhan ban dap dl la'y thiic an. 

Hgc theo each "thir va sai"cung thude hinh thiie bgc nay. 

4. Hoc ngam 

Hgc ngdm la kilu hgc khdng cd y thiie, khdng bilt rd la minh da hgc dugc. 

Sau nay, khi cd nhu cdu thi kiln thiie dd tdi hien lai giiip ddng vat giai quyet dugc 

nhirng tinh hudng tuong tu. 

Vi du, nlu tha chudt vao mdt khu vuc ed rat nhilu dudng di, nd se chay di 
tham dd dudng di Idi lai. Nlu sau dd, ngudi ta cho thiic an vao, con chudt dd se 
tim dudng din noi cd thiie an nhanh hon nhilu so vdi nhiing eon chudt chua di 
tham dd dudng di d khu vuc dd. 

Ddi vdi ddng vat hoang da, nhirng nhan thiic vl mdi trudng xung quanh giiip 
ehiing nhanh ehdng tim dugc thiJc an va trdnh thii san mdi. 

5. Hoc khon 

Hgc khdn la kilu hgc phdi hgp cac kinh nghiem cii d l tim cdch giai quylt 
nhung tinh hudng mdi. Hgc khdn chi cd d ddng vat cd he thdn kinh rdt phdt triln 
nhu ngudi va cae ddng vat khdc thude bd Linh trudng. 
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Vf du. tinh tinh biet each xep cac thiing gd ehdng len nhau dl lay chudi tren 

cao (hinh 32.2). Cac ddng vat cd xuong sdng khdc khdng thude bd Linh trudng 

khdng cd kha nang lam nhu vay. 

Hinh 32.2. Hgc khdn d tinh tinh 

T Danh dau X vao d 1 I cho cau tra Idi dung ciia cae cau hdi dudi day : 

- Mdt con meo dang ddi chi nghe thay tie'ng bay bat dia laeh each, nd da 
vdi vang chay xudng bep. Day la mot vi du ve hinh thUe hgc tap : 

LH A - quen nhdn. LH 6 - dieu kien hoa dap Ung. 

\ I C - hgc khdn. I I D -dieu kien hoa hanh ddng. 

- Thay day toan yeu cau ban giai mdt bai tap dai sd mdi. Dua vao nhdng kien 
thUe da cd, ban da giai dugc bai tap do. Day la mdt vi du ve hinh thUe hgc tap : 

E J A - dieu kien hoa dap Ung. LJ B - in vet. 

CJ C - hgc ngam. LH D - hgc khdn. 

- Neu tha mdt hdn da nhd ben canh eon rua, rua se rut dau va chan vao mai. 
Lap lai hanh dgng dd nhieu lan thi rua se khdng rut dau vao mai nira. Day la 
mdt vi du ve hinh thUe hoc tap : 

I \ A - in vet. 1 I B - quen nhdn. 

I I C - hgc ngam. I I D - hgc khdn. 

V MOT SO DANG TAP TINH PHO BIEN 6 DONG VAT 

Tap tinh d ddng vat rai da dang vd phong phii. Cd thi chia tap tfnh ciia ddng vat 
thanh edc dang : tap tfnh kilm an, tap tfnh bao ve lanh thd, tap tfnh sinh san, tap tfnh 
di cu, tap tfnh sdng theo bdy dan.... 
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1 . Tap tmh kiem an 

Tap tfnh kilm an eiia ddng vat la khdc nhau. 

Da so eae tap tfnh kilm an d ddng vat ed td chiic than kinh chua phdt trien la 
tap tfnh bam sinh. O ddng vat cd he than kinh phdt triln, phdn ldn tap tfnh kiem an 
la do hgc tap tu bd me, tir ddng loai hoae do kinh nghiem ciia ban than. 

Vi dii : Hd, bdo bd sat ddi den gdn con mdi, sau dd nhay len vd hoae rugt dudi, 
cdn vao cd eon mdi. 

2. Tap tfnh boo ve ianh tho 

Ddng vat ed tap tinh bao vd lanh thd cua minh ehdng lai cac ca the khdc ciing 
loai dl bao ve ngudn thiie an, noi d va sinh san. 

Tap tfnh bao vd lanh thd ciia mdi loai rat khae nhau. 

Vi dia : - Chd sdi thudng danh dau lanh thd eiia minh bdng nude tilu. Nlu co 
ke cimg loai nao dd tiln vao lanh thd cua nd, nd se cd phdn ung de doa hoae tan 
cdng danh dudi ke xam luge. 

- Huou due ed tuyin ndm d canh mdt tilt ra mdt loai dich cd mui dac biet. No 
quel dich cd miii dd vao canh cay dl thdng bao cho cac con due khdc bilt lanh tho 
dd da cd chii. 

Pham vi bao ve lanh thd ciia mdi loai la khae nhau. Vi du, pham vi bao ve lanh 
thd eiia chim hai au la vai m-, eiia hd la vai km- din vai chuc km-. 

3. Tap tinh sinh san 

Phdn ldn tap tinh sinh san la tap tinh bam sinh, mang tfnh ban nang. 

Vf du : Den miia sinh san, chim cdng due thudng nhay mua va khoe me bd long 
sac sd ciia minh dl quyin rii chim cdi, sau dd ehiing giao phdi. Chim cdi de trung 
va ap tri'rng nd thanh chim cdng eon. 

4. Tap tinh di cU 

Mdt sd loai ea, chim, thii,... thay ddi noi sdng theo miia. Chiing thudng 
di chuyin mdt quang dudng dai. Di eu cd the 2 ehilu (di va vl) hoae di cu 1 ehilu 
(ehuyin hdn din noi d mdi). Di eu theo mua phd biln d chim hon so vdi d cdc ldp 
ddng vat khdc. 

Khi di cu, dgng vat sdng tren can dinh hudng nhd vi trf mat trdi, trang, sao, dia 
hinh (bd biln va cac day niii). Chim bd cau dinh hudng nhd tir trudng trai dai. Dgng 
viit sdng d dudi nudc nhu cd dinh hudng dua vdo thanh phdn hod hgc cua nudc va 
hudng ddng nudc chay. 

5. Tqp tinh xa hoi 

La tap tfnh sdng bdy dan. Ong, kiln, mdi, mdt so lodi ed, chim. voi, chd sdi, trau 
riing. huou, nai,... sdng theo bdy dan. Dudi day la vai tap tinh xa hdi. 
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a) Tap tinh thd bdc 

Trong mdi bay dan dIu cd phan chia thii bae. 

Vi du : - Trong mdi dan ga, bao gid ciing cd mot con thdng tri cac con khae 
(eon dau dan), con nay ed thi md bdt ki con nao trong dan. Con thii 2 
cd the md tai ca cae eon cdn lai trir con ddu dan. sau dd la con thir 3,... 

- Cae dan huou, nai, khi, voi bao gid ciing cd eon dau dan. Cac con dau 
dan dugc xIp vi trf cao nhd tfnh hung hang va thdng tran trong cac 
tran dau vdi cac eon khdc. Trong mdt dan, cac eon ddu dan gianh 
quyen uu tien hon vl thu:e an va sinh san. 

b) Tap tinh vi tha 

Tap tinh vi tha la tap tfnh hi sinh quyen Igi ban than, tham chf ea tfnh mang vl 
Igi fch sinh tdn eua bay dan. 

Vf du : - Ong thg lao ddng cdn mdn sudt ca cudc ddi ehi dl phuc vu cho sinh 
san eua ong chiia hoae khi ed ke den phd td nd lan xa vao ehiln dau 
va hi sinh ca tfnh mang ciia minh dl bao ve td. 

- Kien Ifnh sdn sang chiln dau va hi sinh than minh dl bao ve kiln chiia 
va bao ve td. 

• Cho cac vi du (khae vdi vi du da cd trong bai) ve tap tinh kiem an, tap tinh bao 
ve lanh tho, tap tinh sinh san, tap tinh di cu va tap tinh xa hdi a cac loai dgng 
vat khae nhau. 

VI LTNG DUNG N H Q N G HIEU BIET VE TAP TINH VAO DOI SONG 
VA SAIvi X U A T 

• Cho mot sd vi du ve Ung dung nhirng hieu biet ve tap tinh vao ddi song va 
san xuat (giai tri, san bin, bao ve mua mang, chan nudi, an ninh 
qud'c phdng,...). 

Con ngudi cung ed nhirng tap tinh bdm sinh va tap tinh hgc dugc gid'ng nhu ddng vat. 
Tuy nhien, do he than kinh. dac biet la vd nao rdt phdt triln, hon nira thdi gian sdng 
dai nen rat thuan Igi cho vide hgc tap, hinh thanh rai nhilu tap tinh mdi phu hgp vdi 
xa hdi loai ngudi. Rat nhilu tap tfnh chi cd d ngudi ma khdng cd d dgng vat. 

• Cho vai vi du ve tap tinh hgc dugc chi cd a ngudi (khdng cd a dgng vat). 
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- Cdc hinh thdc kgc tap chii yiu ciia ddng vdt Id quen nhdn, in vet, 
dieu kien hod ddp dug. dieu kien kod kdnh dgng, hgc ngdm vd 
hgc khdn. 

- Cdc dqng tap tinh phd biin dddng vdt la tap tinh kiim dn, tap tinh 
bdo ve lank thd, tap dnh sinh sdn, tap tinh di cU vd tap tinh xd hdi. 

'•' - Mot sddng dung ve tap tinh nhudqy chim, thii biiu dien trong 
rap xiic, day chim Ung vd cho di sdn, dqy chd bdt ke gian,... 

I - Mot sdtdp dnh eld cd a ngudi nhu giu gin ve sinh mdi trudng, tap 

the due budi sang,... 

Cau hoi va bai tap 

1. Suu tap mot sd tai lieu, tranh anh ve tap tinh ciia ddng vat. 

2. Tap tinh bao ve lanh thd eiia ddng vat cd y nghia gi dd'i vdi ddi sdng 
eua chung ? 

3. Tai sao chim va ca di cU ? Khi di cU, ehiJng dinh hudng bang each nao ? 

4. Dac tinh nao la quan trgng nhat de nhan bie't con dau dan ? 

A - Tfnh hung dd. B - Tfnh than thien. 

C - Tfnh lanh thd. D - Tfnh quen nhdn. 

Em eo biet ? 
TO TINH BXNG CACH BIEU CA 

Vao mua sinh san, chim nhan due (Sterna kirundo) td tinh bing each mang mot 
eon ca den bieu chim nhan cai, tham chi nd cdn dut ca vao mieng con cai. 
Hanh vi bieu ca nay cd the la mdt bing chimg tot ve kha nang cung cap thUc an 
va cham sdc con non sau nay. 
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^di^ ^ THirCHANH: 
XEM PHIM VE TAP TJNH CUA DONG VAT 33 

I MUC TIEU 

Sau khi hgc xong bdi nay, hgc sinh phdi phan tfch dugc eae dang tap tfnh eua ddng 

vat (tap tfnh kiem an, tap tinh sinh san, tap tinh bao vd lanh thd, tap tfnh bdy dan,...). 

H CHUAN 61 

- Dia CD vl vdi dang tap tfnh eua mdt loai ddng vat hoae ciia vai loai ddng vat, 
dau CD hoae d cung eiia may vi tfnh (hoae dau video) kit ndi vdi ti vi. 

- Cd thi sir dung bang hinh vl vai dang tap tfnh ciia mdt loai ddng vat hoae eiia 
vai loai ddng vat, ddu video va ti vi. 

ill NOI DUNG VA CACH TIEN HANH 

1. Mot so cdu hoi gqi y trade khi xem phim 

- Ddng vat rinh mdi, vd mdi, rugt dudi mdi, gilt chit con mdi... nhu thi nao ? 

- Ddng vat ve van, gianh con cdi, giao hoan, lam td, ap triing, cham sde eon 

non,... nhu thi nao ? 

- Ddng vat bao vd lanh thd (cdch de doa. tan cdng, each danh ddu lanh thd....) 

nhu the nao ? 
- Cdc tap tfnh trdn la tap tfnh bam sinh hay tap tfnh hgc duge ? 

2. Xem phim 
Sau khi xem phim tien hanh thao luan nhdm dua theo edc cau hdi neu trdn. 

IV THU HOACH 
Dua trdn kit qua thao luan nhdm, mdi bgc sinh vidi mdt ban tdm tdt vl nhirng 

bilu hien cua timg dang tap tfnh ciia ddng vat (ed so sdnh nlu xem tap tfnh eua 
nhilu loai). 

Em eo biet ? « ^ 
TIEU CHUAN L I J A CHON BAN D0\ 

d mdt so loai ddng vat. con cai thich nhimg con due biSu dien cac dieu mua ve 
van manh me hoae nhdng eon due cd dudi dai, mao to. NhCrng dac tinh dd cd 
the chUng td rang eon due rat dung manh va ed sUc khoe tot. 
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nm^ 
SINH TRI/0NG VA PHAT TRIEN 

A - SINH TRL/ONG VA P H A T TRIEN O THl/C VAT 

(Bd 
3 4 SINH TRirdfNG or THirC VAT 

I - KHAI NIEM 

Sinh trudng eiia thuc vat la qud trinh tang vl kfeh thude (chieu dai, bl mat, thi 
tfch) cua CO the do tang sd lugng va kfeh thude ciia t l bao. 

II SINH TRUONG SO CAP VA SINH TRUONG THlJf CAP 
1. Cdc mo phdn sinh 

Choi dinh chL/a mo phan sinh dinh 
lam cho than cay dai ra 

d cay go, mo phan sinh 
ben lam day Ihanva re 

Tang sinh ban 

Tang sinh mach 

Mo phan 
sinh ben 

Mo phan sinh dinh 
trd thanh canh hoa 

Mo phan sinh dinh r i 

lam cho re dai ra 
Tang phat sinh 

(mo phan 
sinh long 

Chop re 

Hinh 34.1.A - Mo phan sinh dinh xuai hien d dinh than va dinh r l 
B - Mo phan sinh long dam bao cho long sinh trudng dai ra. 
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Md pkdn sinh (hinh 34.1) la nhdm edc tIbao chua phan hod. duy tri dugc klia 

nang nguyen phan. Md phan sinh dinh ed d ehdi dinh, ehdi ndeh, dinh rl. Md phan 

sinh ben d eay Hai la mam va md phan sinh Idng d cay Mdt Id mam cd d than. 

2. Sinh tnrdng so cap 

• Quan sat hinh 34.2 va chi rd vi tri va ket qua ciia qua trinh sinh trudng 
sa cap cua than, rdi cho bie't sinh trudng sa cap ciia cay la gi. 

*>•'•' M o 

_̂<flv phan sinh 
* . i~" . ' . dinh canh 
• 1 

•. ri 

Choi nach 

La I 

A . 

-li 
i/l 

v"' *>• "T 
L ¥\ 

Hinh 34.2. Sinh trudng so cap ciia than 

A - Mien choi dinh (mat cit doc) ; B - Qua trinh sinh trUdng cua canh. 

3. Sinh trudng thuT cap 

• Quan sat hinh 34.3 va tra Idi cac cau hoi: 

- Sinh trudng thU cap la gi ? 

135 



- Cay Mdt la mam hay cay Hai la mam ed sinh trudng thU cap va ket 
qua ciia kiSu sinh trudng dd la gi ? 

- Cac ldp te bao ngoai cung (ban) eiia vd eay than gd dugc sinh 
ra tu dau 7 

Choi dinh 

Bieu bi 

V6 

Sinh trudng 
nam nay 

Sinh trirong , 
nam ngoai 

Sinh truang 
nam l<ia 
(2 nam 

ve truac) 

Mach ray sa cap 

Tang sinh mach 

Mach g6 sa cap 

Chu bi (v6 bi) 

Mach ray so cap 

Mach ray thu cap 

Tang sinh mach 

Hinh 34.3. Sinh trudng sa cap va thU cap eua cay than gd 

Ca'u tao eua than eay gd (hinh 34.4) gdm gd loi (rdng) mau sdm d trung tam 
cua than, Gd loi gdm cdc ldp t l bao maeh gd thd cap gid. Cdc te bdo nay chi 
van chuyin nude va eae ion khoang trong mdt thdi gian ngdn. Chiing ddng vai 
trd lam gia dd cho cay. Vdng gd ke tie'p phfa ben ngoai la gd ddc mau sdng. 
Gd dac gdm cac ldp maeh gd thir cap tre. Gd dac thuc su la md mach van 
chuyin nude va cdc ion khoang. Tdng ngoai ciing bao quanh than la vd. 
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Tren mat edt ngang 
cua than cay gd ed edc 
vdng ddng tam vdi mdu 
sang va tdi khae nhau. 
Dd la cdc vdng nam. 
Cae vdng gd mdu sang 
gdm cdc mach dng 
rdng hon va thdnh dng 
mdng hon. Cae vdng 
gd mau sdm tdi ed 
thanh ddy hon. 

Hinh 34.4. Giai phiu 
khiie go : mat eSt 

ngang than 

G6 loi (rong) 

Go dac 

Tang phan sinh ben 

Mach ray thu cap 

Tang sinh ban 

4. Cdc nhan to anh hurdng ddn sinh trufdng 

a) Cdc nhdn td ben trong 

Dac dilm di truyin, edc thdi ki sinh trudng ciia gid'ng. cua loai eay. Vi du, d 
giai doan mang, cay tre sinh trudng nhanh (cd thi hon Im/ngay), vl sau thi cham 
lai ; tre va bach dan la nhiJng eay sinh trudng nhanh ; lim... sinh trudng cham. 

Hoocmdn thuc vat dilu tilt tdc do sinh trudng eua eay. 

b) Cdc nhdn td ben ngodi 

Nhiet do anh hudng nhilu din sinh trudng eiia thuc vat. Vf du, cay ngd sinh 
trudng cham d 10 - 37"C, sinh trudng nhanh d 37 - 44°C, ngimg sinh trudng d nhiet 
do tha'p hon khoang 5 - 10"C vd cao hon 44 - 50°C tuy gid'ng. 

Ham lugng nudc : Sinh trudng ciia co the thuc vat phu thugc vdo do no nudc ciia 
cac te bdo md phan sinh, noi diln ra qua trinh phan chia va sinh trudng dan dai cua 
t l bdo. T l bdo ehi cd thi sinh trudng dugc trong dilu kien do no nudc ciia t l bao 
khdng tha'p hon 95%. 

Anh sdng dnh hudng din sinh trudng vl 2 mat : 

- Thdng qua su dnh hudng din quang hgp (tich luy sinh khdi khd la co sd cho 
sinh trudng). 

- Biln ddi hinh thdi. Vf du, eay d trong bdng tdi thi mgc vdng len (hinh 23.1b), 
cdn d ngoai sang thi mgc cham lai (hinh 23.le). 

137 



^ 

d.xi rat cdn cho sinh trudng ciia thuc vat. Ndng do oxi giam xudng dudi 5% 
thi sinh trudng bi ire che. 

Dink dudng khodng : Thieu eae nguyen to dinh dudng thiet yeu (hinh 4.1), dac 

biet la thilu nito (hinh 5.1), sinh trudng cua cay bi dc chi, tham chi bi chet. 

^ f.ff.f^0^»r^^^ , . „# ' . 4^»5 .^«EMfw«i»# i^«Mi«a^ .„^^ 

I - Sinh trudng cua thuc vdt Id qud trink tdng vi kick thude 
f (chieu ddi, be mat, tki tick) cua ca the do tdng sd lugng vd kich 

tkudc ti bdo. 

- Md pkdn sink Id nhdm cdc ti bdo thuc vdt chua phdn hod, 
duy tri dugc kkd ndng nguyen pkdn trong sudt ddi sdng ciia cdy. 

- Sinh trudng sa cdp Id sinh trudng ciia thdn vd re theo chiiu 
ddi do hoqt dgng ciia md phdn sinh dinh. 

- Sinh trudng thd cdp ciia cdy tkdn gd Id do mo phdn sink hen 
koqt dgng tqo ra. Sink trudng tki( cdp tqo ra gd loi, gd ddc vd v6. 

- Sink trudng ciia thuc vdt phu thugc vdo ddc diim di truyen 
cua gidng vd cua lodi cdy, hoocmdn vd cdc yiu td ngoqi canh nhu 
nkiet do, nudc, dnh sdng, dxi vd mudi khodng. 

Cau hoi va bai tap 
1. Sinh trudng d thuc vat la gi ? 

2. Sinh trudng so cap d thUe vat la gi ? 

3. Sinh trudng thd cap la gi ? 

4. Nhdng net hoa van tren do gd cd xuat xd td dau ? 

5*. Giai thfch hien tugng mgc vdng cua thuc vat trong bdng tdi ? 

Em eo biet ? 
True sao (Phyllostachys pubescens) la mdt trong nhimg loai thuc vat 
sinh trudng nhanh nhat. Than cay nay cd the sinh trudng han 1 m/ngay. 
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(Bdi 
3 5 HOOCMON THl/C VAT 

I - KHAI NIEM 

Hoocmdn thuc vat (cdn ggi la phitdhoocmdn) la cac chat hun co do co thi thuc vat 
tilt ra cd tac dung dieu tiet boat ddng sdng cua cay. 

Hoocmdn thuc vat ed nhiing dac dilm chung sau : 

- Dugc tao ra d mdt noi nhung gay ra phan ung d mot noi khae trong eay. Trong 
cay, hoocmdn duge van chuyin theo mach gd va mach ray. 

- Vdi ndng dg ra't thap gay ra nhung bien ddi manh trong co thi. 

- Tfnh chuyen hod thap hon nhilu so vdi hoocmdn d dgng vat bae cao. 

Tuy theo mue do bilu hien tfnh kfeh thfch hay tfnh uc chi sinh trudng, cae 
hoocmdn thuc vat duge phan thanh 2 nhdm nhd la hoocmdn kfeh thi'ch va hoocmdn 
lie ehi. 

II HOOC MON KICH THICH 

1. Auxin 

Auxin phd bien trong hau hit cac loai 
eay la axit inddl axetic (AIA). 

Auxin chii yeu duge sinh ra d dinh cua 
than va canh. Auxin cd nhilu trong ehdi, 
hat dang nay mdm. la dang sinh trudng, 
trong tdng phan sinh ben dang boat ddng, 
trong nhi hoa. 

• Quan sat hinh 35.1 va neu nhan xet 
ve anh hudng cua auxin den su sinh 
trudng cua qua dau tay. 

Tdc dgng sink li ciia AIA : 

- 6 mi'rc t l bdo. AIA kfeh thfch qua 
trinh nguyen phan va sinh trudng dan dai 
ciia t l bao. 

Qua duac tao ra 
do thu tinh 
binh thudng 

Qua bi loai bo hat 
va xu li AIA 

Qua bi loai bo hat 
va khong xu l i AIA 

Hinh 35.1. Hat la nguon cung cap AIA cho 
qua phat trien : Neu hat (qua be) ciia dau 
tay bi loai bo sau khi thu tinh. cd the thay 
the no bing each xirli AIA ngoai sinh. 

139 



- 6 muc CO thi, AIA tham gia vao nhilu hoat ddng sdng cua cay nhu hudng 
ddng, dng dgng, kfeh thfch nay mam ciia hat, ciia ehdi, kfeh thfch ra rl phu, tbi hien 
tinh uu thi dinh (ehdi dinh uc che su sinh trudng cua cae ehdi ben). 

Cae chat auxin nhan tao cd ca'u tnic va tfnh chat gid'ng vdi AIA,vf du, ANA, 
AIB... Auxin nhan tao khdng ed enzim phan giai nd, ndn duge tfch luy trong 
ndng phdm se gay ddc hai cho ngudi va ddng vat. 

Auxin tu nhien va cac auxin nhan tao nhu ANA, AIB,... dugc sir dung de kfeh 
thfch ra rl d canh giam, canh ehilt, tang ti Id thu qua (ea chua,...), tao qua 
khdng hat, nudi eay md va t l bdo thuc vat, diet ed. Khdng ndn diing cdc chat 
auxin nhan tao dd'i vdi ndng phdm dugc sir dung true tilp lam thiie an. 

7 QtWiiataWn 

Giberelin dugc vie't tdt la GA. Trong cay, ; 
giberelin dugc sinh ra chu yeu d Id va rl. GA cd . | 
nhilu trong la, hat, eii, ehdi dang nay mdm, trong hat 
va qua dang hinh thanh, trong cae Idng than, canh 
dang sinh trudng. r ^ V 

Tdc dgng sinh li ciia GA : i\^ 

- C) mdc te bdo, GA tang so ldn nguydn phan vd ^ 
tang sinh trudng dan dai cua mdi t l bao. 

- O mire eo the : 

• Quan sat hinh 35.2 va tnnh bay tac ddng eua 
giberelin doi vdi sinh trudng cua than eay 
ngd lun. 

Giberelin dugc dung de kfeh thfch su nay mdm 
ciia hat. ehdi, cii (khoai tay); kfeh thfch sinh trudng 
chieu cao ciia cay (cay la'y sgi,...) ; tao qua 
khdng hat (qua nho,...) ; tang tdc do phan giai 
tinh bdt (dng dung vao sdn xuat mach nha va 
cdng nghiep dd udng). 

7 

Hinh 35.2. Anh hudng cua GA 
den sinh trudng eiia than eay 
ngd lun 

3. Xitdkinin 

Xitdkinin la mdt nhdm eae chat tu nhidn (vi du, zeadn) vd nhan tao (vi du, 
kinetin) cd tac dung gay ra su phan chia t l bao. 

Tdc dgng sinh li ciia xitdkinin : 
- 0 mdc t l bdo, xitdkinin kfeh thich su phan chia te bdo, lam cham qua trinh 

gia eiia t l bao. 
- O mue CO thi : 
^ Quan sat hinh 35.3 va cho nhan xet ve vai trd eua xitdkinin ddi vdi suhinh thanh 

ehdi trong md callus (trong nudi cay md thUe vat). 
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Mau cay Callus Khong 
sinh 

truong 

's^^XJ KJKJKJ^^ 

Canh 

1dudng 
Auxin (mg/l) 
Kinetin (mg/l) 

3 
0,2 

3 
0,02 

0,003 
1 

0 
0,2 

Hinh 35.3. Anh hudng ciia kinetin den sU hinh thanh ehdi a md callus 
(xitdkinin duge dung trong nudi eay te bao va md thuc vat) 

III HOOCMON LfC CHE 

1. Etilen 
Khi dtilen dugc sdn ra trong 

hdu hit cdc phdn khae nhau cua 
hdu hit thuc vat. Tdc do hinh 
thdnh etilen phu thugc vdo loai 
md (md phan sinh, ma'u, mdt, 
ndt, qua...) vd giai doan phdt 
triln eiia co thi. Etilen cung 
dugc san ra nhilu trong thdi 
gian rung la, khi hoa gia, khi md 
bi tdn thuong hoae bi tdc ddng 
cua dilu kien bat Igi (ngap ling, 
ret, ban, ndng vd bi benh). Qua 
dang chin sdn ra nhilu dtilen. 

Etilen ed vai trd thiie qua ehdng chin, rung Id. 

• Quan sat hinh 35.4 va cho bie't ngudi ta xep qua chin cung vdi qua xanh 
de lam gi. 

2. Axit abxixic 

Axit abxixic (vid't tdt Id AAB) la chat lie che sinh trudng tu nhidn. AAB lien quan 
ddn su chin va ngu cua hat, su ddng md khi khdng vd loai bd hien tugng sinh con. 
AAB cd d trong md ciia thuc vat ed mach. O thuc vat cd hoa, AAB duge sinh ra d 
trong la (luc lap), ehdp rl. AAB duge tfch luy d co quan dang hod gia. 

Tuong quan AAB/GA dilu tilt trang thdi ngu va boat ddng eua hat. 

Thung chua qua Qua xanh Qua chin 

Hinh 35.4. Etilen va qua ca chua dang chin 
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IV - TUONG QUAN HOOCMON THUC VAT 
Tuong quan giira hoocmdn dilu tiet sinh trudng va hoocmdn dilu tiet phdt triln 

eua thuc vat gdm : 
- Tuong quan giira hoocmdn kich thfch va hoocmdn irc chi sinh trudng. 

Vf du : Tuong quan giiia cha't kich thich va chat lie chi Id GA/AAB dilu tilt trang 
thai sinh li eiia hat. Trong hat khd, GA rat thap, AAB dat tri sd cue dai. Trong hat 
nay mdm. GA tang nhanh va dat tri so cue dai , cdn AAB giam xudng rat manh. 

- Tuong quan giira cae hoocmdn kich thich vdi nhau. Vf du : Tuong quan giira 
auxin va xitdkinin dilu tiet sir phdt triln ciia md callus. Khi uu the nghieng vl 
auxin, md callus ra rl. Khi uu thi nghieng vl xitdkinin, ehdi xuat hien. 

- Hoocmdn tkuc vdt la cdc chdt hdu ca do thuc vdt tiit ra, cd tdc ' 
dung dieu tiit hoqt dgng sdng ciia cdy. 

- Hoocmdn thuc vdt dugc chia tkdnk 2 nhdm : nhdm hoocmdn kick 
tkick gom AIA, GA, xitdkinin vd nkdm kuocmdn dc ckigom etilen, axit • 
abxixic,... 

- Nhieu hoocmdn tkuc vdt dd dugc dng dung trong sdn xudt ndng 
ngkiep vd cong ngkiep thuc pkdrn. 

s - Cdc ckd't diiu hod sinh trudng nhdn tqo do khdng hi enzim phdn gidi 
se tich Iqi nkiiu trong ndng phdm nen cd tki gay dgc kqi cho con ngUdi. 

Cau hoi va bai tap 
1. Hoocmdn thUc vat la gi ? Neu eae dac diem chung eua chung. 

2. Co may nhdm hoocmdn thUe vat. Neu ten cae hoocmdn cua moi nhdm 

va vf du ve tac dijng cija chiing. 

3. Neu 2 bien phap san xuat nong nghiep cd dng dung cac hoocmdn thUe vat. 

4. Dieu can tranh trong viec dng dijng cac chat dieu hoa sinh trUdng nhan tao 

la gi, vi sao ? 

Em eo biet ? 
Theo em, do dau ma cay liia nudc sau (eay lua ngoi) cd the ludn ngoi len tren 
mat nudc khi nudc lu tran ve ? Ngoai ddng. tdc do sinh trudng cua Idng cay lua 
ngoi do dugc den 25cm/ngay. Tdc do sinh trudng than ki dd la do giberelin, auxin 
va etilen cung phdi hgp tac dgng, nhung giberelin ddng vai trd chu dao. 
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(Bd. 
36 ^•> •> 

PHAT TRIEN 0 THl/C VAT CO HOA 

I - PHAT TRIEN LA GI ? 

Phdt triln eiia co the thuc vat la toan bg nhiing bien ddi diln ra theo chu trinh 
sdng, bao gdm ba qua trinh lien quan vdi nhau : sinh trudng, phan hod va phat sinh 
hinh thai tao ndn eae eo quan ciia co thi (rl, than, la, hoa, qua). 

II N H Q N G N H A N T O C H I PHOI s u RA HOA 

1. Tuoi cua cdy 

(j thuc vat, dilu tid't sir ra hoa theo tudi khdng phu thude vao dilu kien ngoai 
canh. Tuy vao gid'ng va loai, den do tudi xdc dinh thi cay ra hoa. 

• Quan sat hinh 36 va tra Idi cau hdi: Khi nao cay ca chua ra hoa va dUa vao dau 
de xae dinh tuoi ciia thuc vat mdt nam ? 

,. -^ Hoa duac 
^ - J * r tao thanh 

La thu 14 

'W\[(£^-x.^ Cac canh sinh duang 
^ ^ s J ^ j V y ^ duac tao a nach I 

Ti-'^-r™^^ '' da hi Inai hn 

Cung cay do sau 14 ngay 

Hinh 36. Cay ca chua ra hoa khi da dat den tuoi xae dinh 
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2. IMhiet do thdp vci quang chu ki 

a) Nhiet do thdp 

Nhilu lodi thuc vat ggi la cay miia ddng nhu lua mi {Tritieum aestivum) 
dang miia ddng,... va mdt sd loai eay ggi la cay hai nam nhu bdp cai,... ehi ra hoa, 
kit hat sau khi da trai qua miia ddng gia lanh tu nhien hoae dugc xir If bdi nhiet do 
duong tha'p (nhiet do tha'p nhung vdn Idn ban 0 C) thich hgp nlu gieo vdo mua xuan. 

Hien tugng ra hoa eua eay phu thude vao nhiet do thap nhu vay ggi la xuan hod. 

b) Quang chu ki 

Su ra hoa d thuc vat phu thude vao tuong quan do dai ngdy va ddm ggi la quang 
chu ki. Nhilu gid'ng, loai eay da din tudi ra hoa (da ed sd la cdn thiit) vdn khdng 
ra hoa nlu dilu kien nhiet do xuan hod vd quang chu ki khdng thich hgp. 

Mdt so loai cay (phan ldn d cac vung dn ddi) ra hoa trong dilu kien ngay 
dai d cudi miia xuan va miia he, vf du, cay rau bina {Spinacia oleracea) chi ra 
hoa khi do dai eua ngay ft nhdt bang 14 gid. Nhiing eay nhu vay ggi la cay 
ngdy ddi. Nhilu lodi cay luong thuc nhu liia dai mach {Hordeiim vulgare), lua mi 
{Tritieum aestivum),... la cay ngay dai. 

Mdt so loai cay ehi ra hoa trong dilu kien ngay ngan (mua thu d miln dn 
ddi) vd phdn ldn thuc vat nhiet ddi la cay ngay ngdn, vf du, cay cd phe che 
(Coffea arabica), cay liia (Oryza saliva),... 

Mdt sd loai cay din do tudi xde dinh ndo dd thi ra hoa ma khdng phu thugc 
vdo nhiet do xuan hod cung nhu quang chu ki. Nhirng loai thuc vat ay ggi la 
cdy trung tink nhu eay hudng duong {Helianthus annuus),... 

Trong ddm tdi chf can cd mdt loe sdng vdi cudng do rat ylu ( 3 - 5 lux) da co 
thi uc che thuc vat ngdy ngdn ra hoa, nhung khdng dnh hudng tdi thuc vat ngay dai. 
Cudng do dnh sdng ylu nhu vay cho phep nghi rdng, phan ling quang chu ki khdng 
thi phu thude true tilp vao qua trinh quang hgp, nghia Id khdng phai do diep lue 
ma do phitderdm. 

e) Phitderdm 

Dd la sde td edm nhan quang chu ki va ciing la sdc td cam nhan anh sang trong 
cdc loai hat cdn dnh sang dl nay mdm, vi du, cay rau diep (Lactuca saliva)... 

Phitderdm la mdt loai prdtein hap thu dnh sang. Phitderdm tdn tai d 2 
dang : dang ha'p thu dnh sang dd (anh sdng ed bude sdng la 660nm), duge kf 
hieu la Pj vd dang hap thu dnh sdng dd xa (dnh sang cd bude sdng la 730nm), 
dugc kf hieu la Pjx. Pdx 1dm cho hat nay mdm, hoa nd, khf khdng md,... Hai dang 
nay ehuyin hoa thuan nghich dudi tdc ddng eua dnh sang : 

Anh sane dd 
Pd -—'— , — ' Pdx 

Anh sang do xa 
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Nhd cd dac tfnh quang chuyin hod nhu vay, sde td nay tham gia vao phan ung 
quang chu ki eiia thuc vat. 

3 . HcM>cindn ra hoa 

• Ca che nao chuyen cay tU trang thai sinh dudng sang trang thai ra hoa khi cay 
a dieu kien quang chu ki thich hgp ? 

6 dilu kien quang chu kl thich hgp, trong la hinh thanh hoocmdn ra hoa (florigen). 
Hoocmdn nay di ehuyin tir la vao dinh sinh trudng ciia than lam cho cay ra hoa. 

III MOI QUAN HE SINH TRUdNG VA PHAT TRIEN 

Hinh 36 cho thay, eay ea chua ben trdi cd 9 la da tie'p ti.ie ldn len thanh cay 
ca chua cd 14 la vd tren dinh cua nd cd hoa. Qua trinh tang kfeh thude tir cay 9 la 
thanh cay 14 Id la qud trinh sinh trudng. Trong qua trinh sinh trudng dd da phat sinh 
them 5 la vd cum hoa Id nhung ca'u triic mdi. Dd la ket qua ciia su phan hod. Dd la 
qud trinh phdt triln. Nhu vay, sinh trudng gdn vdi phdt triln va phdt triln tren co sd 
ciia sinh trudng. 

Sinh trudng va phdt triln la nhung qua trinh lien quan vdi nhau, dd la hai mat 
ciia chu trinh sdng eiia cay. 

IV UfNG DUNG KIEN T H Q C VE SINH TRUONG VA PHAT TRIEN 

Kien thiie vl sinh trudng va phdt triln eua thuc vat dugc ling dung nhieu trong 
nganh trdng trgt vd ca trong cdng nghiep. 

1. UTng dung Ideh ihvic ve sinh tniomg 

- Trong nganh trong trgt 

• Neu vi du van dung kien thUe ve sinh trudng vao cae thao tac xd li hat, cii 
nay mam. 

Dl thiic hat hay cii nay mam sdm khi ehiing dang d trang thai ngu, cd the dimg 
hoocmdn giberelin, vi du, thiic eii khoai tay nay mam. 

Trong vide dilu tilt sinh trudng eua cay gd trong rimg, khi cay cdn non. cac bae 
thg rimg de mat do cay day nhdm thiic cay gd non mgc vdng nhanh nhd dieu kien 
anh sang ylu dudi tdn rung. Vl sau, khi sinh trudng ciia cay da dat den chieu cao 
can thiit, tuy thude vao dac dilm ciia gid'ng. loai cay vd muc dfch 
sir dung eiia con ngudi, ngudi ta chat tia bdt, dl lai sd lugng cay cdn thiet nhdm tang 
lugng anh sang Igt xudng dudi tdn rimg giiip lam cham sinh trudng theo ehilu cao. 
nhung lai tang sinh trudng theo dudng kfnh, dam bdo tao duge cay gd to, khoe 
dap ung ddi hdi ciia thi trudng. 
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- Trong cong ngkiep ruau bia 

Sir dung hoocmdn sinh trudng giberelin dl tang qua trinh phan giai tinh bgt 
thanh mach nha. 

2. ling dung kien thuTc ve phdt trien 

Kiln thiic vl tac dgng ciia nhiet do. quang chu kl dugc sir dung trong cdng tac 
chgn cay trong theo viing dia li. theo mua ; xen canh ; chuyin. goi vu cay ndng 
nghiep va trdng rimg hdn loai. 

- . - \ 
- Pkdt trien ciia tkuc vdt Id toan hg nkdng bien ddi dien ra tkeo 

cku trink sdng. gom ba qud trinh lien quan vdi nhau : sink trudng, 
pkdn hod vd pkdt sink kinh thdi tqo nen cdc caqiian (re. thdn, la, hoa, 
qua. hat). 

- Sinh trudng va phdt trien Id nhdng qud trink tuang tdc ldn nkau 
trong chu trink sdng ciia ca tki tkuc vdt. 

- Nkdng nkdn td cku yiu cki phdi sir ra hoa : tudi cdy, xudn hod, 
quang cku ki. 

- Hoocmdn ra hoa Id cdc ckd't Infu ca dugc hinh thdnh trong Id vd 
dugc van chuyen din cdc diem sink trudng ciia tkdn Idm cko cdy ra koa. 

- Pkitocrdm Id sdc td cam nkdn quang cku ki ciia tkuc vat vd Id 
sdc td'ndy mdm ddi vdi cdc loqi kqt mdn cam vdi dnh sdng. 

Cau hoi va bai tap 
1. Phat trien eua thUc vat la gi ? 
2. Luc nao thi cay ra hoa ? 

3. Thdi diem ra hoa d thuc vat mot nam c6 phan dng quang chu ki 
trung tinh duge xae dinh theo : 

A - chieu cao cija than. B - dudng kfnh gde. 

C - theo sd lugng la tren than. D - ca A, B, C. 

4. Sac td tiep nhan anh sang trong phan dng quang chu ki cua thUc vat la : 

A - diep luc b. B - cardtendit. 

C - phitderdm, D - diep luc a, b va phitderdm. 

Em eo biet ? 
Bing each nao thuc vat nhan biet cac miia ciia nam ? Thuc vat do thdi gian va 
"nhan biet" dugc cac mua trong nam de dieu tiet nhip phat trien ciia ca the qua 
su cam nhan quang chu ki. 
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B - SINH TRl/ONG vA PHAT TRIEN O DONG VAT 

^^ SINH TRirCTNG VA PHAT TRIEN IT DONG VAT 37 

I - KHAI NIEM SINH TRUONG VA PHAT TRIEN O DONG VAT 

Sinh trudng ciia co thi ddng vat la qua trinh tang kich thude ciia co thi do tang 
sd lugng va kich thude te bao. 

Phdt triln eiia eo the ddng vat Id qua trinh biln ddi bao gdm sinh trudng, 
phan hod (biet hod) t l bdo vd phdt sinh hinh thai cdc eo quan va eo thi. 

• - Cho vi du ve sinh trudng a ddng vat. 
' - Cho vi du ve phat trien d ddng vat. 

Qua trinh sinh trudng va phdt triln eua ddng vat cd thi trai qua biln thdi hoae 
khdng qua bidn thdi. 

Bidn thdi la su thay ddi dot nggt vl hinh thdi, cdu tao vd sinh If ciia ddng vat sau 
khi sinh ra hoae nd tir trung ra. 

Dua vdo biln thdi ngudi ta phan chia phdt triln eiia ddng vat thdnh cdc kilu sau : 

- Phdt triln khdng qua biln thdi. 

- Phdt triln qua biln thdi : 

+ Phdt triln qua biln thai hoan toan. 

+ Phdt triln qua bien thdi khdng hodn toan. 

II - PHAT TRIEN KHONG QUA BIEN THAI 

Da so ddng vat ed xuong sdng vd ra't nhilu lodi ddng vat khdng xuong sdng phdt 
triln khdng qua bidn thdi. Phdt triln ciia ngudi la mot vi du diln hinh vl phdt triln 
khdng qua biln thdi. 

Qud trinh phdt triln ciia ngudi ed thi chia lam 2 giai doan : giai doan phdi thai 
vd giai doan sau khi sinh ra. 
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a) Giai doqn phoi thai 

Giai doan phdi thai diln ra trong tu cung 
(da con) ngudi me. O giai doan nay, hgp tir 
phan chia nhilu Mn hinh thanh phdi. Cdc t l 
bao ciia phdi phan hod va tao thanh edc co 
quan (tim, gan, phdi, maeh mau,...), kit qua 
la hinh thanh thai nhi (hinh 37.1). 

Hinh 37.1. Qua trinh phat trien 
phdi thai ngudi 

1, 2, 3,4, 5, 6, 7, Giai doan phdi ; 
8. Giai doan thai nhi. 

^ . ^ 

b) Giai doqn sau sinh 

Giai doan sau sinh eiia ngudi khdng cd 
biln thai, con sinh ra cd dac dilm hinh thdi 
va cau tao tuong tu nhu ngudi trudng thanh 
(hinh 37.2). 

Mdi de 2 tuoi 6 tudi 12 tuoi Trudng thanh 

Hinh 37.2. Sa dd phat then khong qua bien thai d ngudi 
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Ill PHAT TRIEN QUA 8IEN THAI 

Budm trirang thanh 

Budm chui ra 
tir nhpng 

1. Phdt trien qua bien thdi hodn todn 
Phdt triln qua bien thai hoan toan cd d da sd eae loai cdn triing (budm, rudi, 

ong,...) va ludng cu,... . Phdt triln ciia budm la mdt vf du diln hinh vl phat triln 
qua biln thai hoan toan. 

Qua trinh phdt triln ciia budm cd thi chia lam 2 giai doan : giai doan phdi va 
giai doan hau phdi. 

a) Giai doqn phoi 

Giai doan phdi diln ra trong triing da thu tinh. O giai doan nay, hgp tu phan chia 
nhilu ldn hinh thanh phdi. Cac te bao ciia phdi phan hod va tao thanh cac co quan 
ciia sau budm. Sau budm chui ra tir triing. 

b) Giai doqn hdu phoi 
Giai doan hau phdi d budm 

cd bien thai tir sau budm thanh 
nhdng va sau dd thdnh budm 
(hinh 37.3). 

sau budm (a'u triing) cd dac 
dilm hinh thai, ca'u tao vd sinh li rat 
khae vdi budm (con trudng thanh). 
sau budm trai qua nhilu ldn lot xde 
va biln ddi thdnh nhdng (nhdng 
duge bao vd trong ken). 

Nhdng la giai doan tu chinh lai 
toan bd co thi dl biln sau thanh 
budm. Cac md, cdc co quan eu cua 
sau tieu bien di. Ddng thdi, edc md, 
cae CO quan mdi hinh thanh. Vi 
vay, budm chui ra tir ken nhdng cd 
hinh dang va cau tao khdc hdn vdi 
sau budm. 

Hdu hit budm trudng thanh sdng bdng mat hoa, trong dng tidu hod chi cd enzim 
saccaraza tieu hod dudng saceardzo. Trong khi dd, sau budm an la cay. chiing cd 
day dii edc enzim tieu hod prdtdin, lipit va cacbohidrat. 

2. Phdt trid'n qua biein thdi khdng hodn todn 

Phat triln qua bien thai khdng hoan todn cd d mdt sd lodi cdn tning nhu chau 
chau, cao cao, gian,... . Phat triln ciia chau chau la mdt vf du dien hinh vl 
phdt triln qua biln thai khdng hoan toan. 

TruTig da 
phat trien 

''̂ z^)* thanh phoi 

Nhpng' 

Sau budnn 

Hinh 37.3. SO do phat then 
qua bien thai hoan toan a budm 
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Qua trinh phdt triln eiia chau chau ed the chia lam 2 giai doan : giai doan phdi 
va giai doan hau phdi. 

a) Giai doqn phoi 
Giai doan phdi diln ra trong tning da thu tinh. C) giai doan nay, hgp tir phan chia 

nhilu ldn hinh thanh phdi. Cdc t l bdo ciia phdi phan hod vd tao thanh eae cO quan 
cua du triing. Au triing chui ra tir trdng. 

b) Giai doqn hdu phoi 

Giai doan nay d chau ehdu cd biln thdi. Au truiig (con non) phdt triln chua hoan 
thien . Vi du, a'u tmng chau cha'u chua ed ednh. Au triing chau chau trai qua nhilu 
lan lot xae (khoang 4 - 5 ldn) vd sau mdi ldn lot xdc du trung ldn ldn rat nhanh (hinh 
37.4). Sir khdc biet vl hinh thai va ca'u tao eiia a'u triing giiia cdc ldn lot xdc k l tie'p 
nhau la khdng ldn. 

Chau chau trudng thanh 

TrLrng da 
( phat trien 

thanh phoi 

Au trung 

Au trung Lot xae Au trung 

Hinh 37.4. Sa do phat then qua bien thai khdng hoan toan d chau chau 

Nhilu loai a'u trung cung an Id cay nhu bd me chiing, trong dng tieu hod cua 
ehiing cd ddy dii cdc enzim tieu hod prdtdin, lipit vd cacbohidrat dl tao ra cac chat 
dl bdp thu nhu dudng don, axit beo, glixdrin va axit amin. 

• - Cho biet su khae nhau gii/a phat then qua bien thai va khdng qua 
bien thai. 

- Cho biet sU khae nhau giira phat trien qua bien thai hoan toan va khdng 
hoan toan. 
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- Biin thdi Id su thay ddi dot nggt vi hinh thdi, cdu tao vd sinh li 
ciia ddng vdt sau khi sinh ra hodc nd td tning ra. 

- Phdt trien cua dgng vdt kkdng qua biin thdi la kieu pkdt trien md 
con non co cdc ddc diim kink tkdi, cdu tqo vd sink li tuang tu vdi con 
trudng thdnh. 

-Phdt triin cua dgng vdt qua biin thdi hodn todn la kieu phdt trien 
md du triing cd kink dqng, cdu tqo vd sinh li rdt khdc vdi con trudng 
tkdnk, trdi qua giai doqn trung gian (a cdn triing Id nhdng) du triing 
biin ddi thdnh con trudng tkdnk. 

- Phdt tiien ciia dgng vat qua biin tkdi kkdng koan todn Id kiiu 
phdt trien md du triing phdt triin chua hodn thien, trdi qua nhieu ldn lot xdc 
du trung biin ddi thank con trudng thank. 

Cau hoi vet boi top 
1. Phan biet sinh trUdng vdi phat trien. 

2. Cho biet ten vai loai dgng vat ed phat then khdng qua bien thai, qua 
bien thai hoan toan va qua bien thai khdng hoan toan. 

3. Tai sao sau budm pha hoai cay cdi, mua mang rat ghe gdm, trong khi 
dd budm trudng thanh thudng khdng gay hai cho eay trdng ? 

4. Phat trien eua ech (hinh 37.5) thugc kieu bien thai hoan toan hay khong 
hoan toan ? Tai sao ? 

Ech 
Z trudng thanh 

Trirng 
da thu tinh 

Nong npc 

Hinh 37.5. So do phat then qua bien thai d ech 
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(Bd 
38 CAC NHAN TO ANH HI/ONG DEN 

SINH TRirOTNG VA PHAT TRIEN 0 DONG VAT 

Sinh trudng va phat triln ciia mdi loai, mdi cd the ddng vat trudc tien do nhan 
td di truyen quylt dinh. Cdc nhan td anh hudng den sinh trudng va phat triln cua 
ddng vat cd the chia thanh cac nhan td bdn trong va cae nhan to ben ngoai. 

I - NHAN TO BEN TRONG 

Hoocmdn la nhan td ben trong anh hudng den sinh trudng vd phat triln eiia dgng vat. 

1 . Cdc hoocmdn dnh hi/dng den sinh t raong vd phot tr ien cua 
dong vdt cd xUOng song 

• Quan sat iimh 38.1 va cho bie't: 

- Ten cac hoocmdn anh hudng den sinh trudng va phat then cua dgng vat 
cd xuong song. 

- Cac hoocmdn dd do cac tuyen ndi tiet nao tiet ra. 

."^y 
'.J 

Hoocmon 
- sinh trudng 

-Tiroxin 

Ostrogen 
(dnii) 

Testosteron 
(d nam) 

- Kich thi'ch phan chia te bao va tSng kich 
thude cua te bao qua tang tdng hop protein. 
- Kfeh thfch phat trien xUdng (xUOng dai ra va 
to len). 

Kich thfch chuyen hoa 6 te bao va 
kich thi'ch qua trinh sinh trudng va phat then 
binh thudng cua co the. 

- Kfeh thi'ch sinh trudng va phat then manh d 
giai doan day thi nhd : 

+ Tang phat then xuong. 
+ Kich thich phan hoa te bao de hinh thanh 

cac dac diem sinh due phu thU cap. 
- Rieng testosteron con lam tang manh tong 
hdp protein, phat then manh co bip. 

Hinh 38.1. Cac hoocmdn anh hudng 
den sinh trudng va phat then 
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Ridng dd'i vdi ludng cu, 
tirdxin gay biln thdi tir ndng 
nge thdnh ech. Thieu tirdxin, 
ndng nge khdng biln thanh 
ech duge. Idt la thanh phdn 
ca'u tao nen tirdxin, do dd 
thilu idt trong thiic an va 
nudc ddn din thilu tirdxin. 

Ngudi l<h6ng l6 

L—Ngudi binh thudng 

Hinh 38.2. Hau qua tac ddng cua hoocmdn sinh trudng 

V -Hinh 38.2 minh hoa 
3 loai ngudi : ngudi 
binh thudng, ngUdi 
be nhd va ngUdi 
khong Id. 

+ Hay chi ra trudng 
hgp nao la do tuyen 
yen san xuat ra qua 
it hoae qua nhieu hoocmdn sinh trudng vao giai doan tre em. 

+ Tai sao tuyen yen san xuat ra qua it hoae qua nhieu hoocmdn sinh trudng lai 

gay ra hau qua nhu vay ? 
- Tai sao trong thUc an va nUdc uong thieu idt thi tre em se cham Idn 

(hoae ngUng Idn), chiu lanh kem, nao it nep nhan, tn tue thap ? 
- Tai sao ga trong con sau khi bi eit bd tinh hoan thi phat then khdng binh thudng: 

mao nhd, khdng cd eUa, khdng bie't gay va mat ban nang sinh due,... ? 

2. Cdc hoocmdn dnh hudng den sinh trudng vd phdt trien cua 
dong vat khong xUong song 

Hai hoocmdn chii ylu anh hudng den sinh trudng va phdt triln eiia cdn triing la 

ecdixon va juvenin. 

Tdc dung sinh li ciia ecdixon : gay lot xde d sau budm, kfeh thich sau biln thanh 

nhdng va budm. 

Tdc dung sinh If eiia juvenin : phdi hgp vdi ecdixon gay lot xae d sau budm, 

lie ehi qua trinh biln ddi sau thdnh nhdng va budm. 

• Nghien ciru hinh 38.3 ve tac dung sinh li ciia ecdixOn va juvenin, giai thich 

nguyen nhan lot xae d sau budm va nguyen nhan sau budm bien thanh 

nhdng va budm. 
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The allata 
san xuat ra 

juvenin 

Juvenin 

Juvenin 
jc che bien doi. 

sau thanh nhong 
va budm 
(Vach (Jo 

manh dan 
the hien nong dp 

juvenin giam dan) 

Tuyen trudc nguc 
san xuat ra ecdixon 
Ecdixon gay lot xae 
va bien sau thanh nhpng va budm 

Sau budm 

L-i 
I 
i 

j-ESsr-'i. + i 

Lot xae 

Lot xae 

Lot xae 

Lot xae 

Khi juvenin ngiing tiet, 
ecdixon bien sau thanh nhpng — 

va sau do thanh budm 

^^Siii Sau budm 

' i 
' • ' Nhpng 

i 

V 

Budm 
trudng thanh 

Hinh 38.3. Sa dd anh hudng cua hoocmdn den bien thai a budm 

- Cdc nhdn tdben trong vd ben ngodi dnh hudng din sinh trudng 
vd phdt triin ciia ddng vat. 

- Nkdn tdben trong la koocmdn. 

- Cdc koocmdn cku yiu dnk kudng din sink trudng vd phdt triin 
cua dgng vat cd xuang sdng Id hoocmdn sinh trudng, tirdxin, 
testosteron vd astro gen. 

- Cdc hoocmdn cku yiu dnk kudng din sink trudng vd pkdt triin 
ciia cdn triing la ecclixan vd juvenin. 

Cau hoi va bai tap 
1. Ke ten cac hoocmdn anh hudng den sinh trudng va phat trien cua ddng 

vat cd xtrong sdng. 
2. Ke ten cae hoocmdn anh hudng den sinh trudng va phat trien eua 

cdn trung. 
3. Vao thdi ki day thi ciia nam va nd, hoocmdn nao dugc tiet ra nhieu lam 

CO the thay ddi manh ve the chat va tam sinh li ? 
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6^ VA PHAT TRIEN Of DONG VAT (TIEP THEO) 

II - CAC NHAN TO BEN NGOAI 

• Cho vai vi du ve cae nhan to ngoai canh anh hudng den sinh trudng va phat 
triSn ciia ddng vat va ngUdi. 

1. Thtifc dn 
Thiic an la nhan td anh hudng manh nha't ddn qua trinh sinh trudng vd phdt triln 

ciia ca dgng vat va ngudi. 

Vf du : Thilu prdtein, dgng vat cham ldn va gay yeu, dd mdc benh. Thilu 
vitamin D gay benh cdi xucng, cham ldn d dgng vat va ngudi. 

2. Nhiet do 

Mdi loai ddng vat sinh trudng va phdt trien tdt trong dilu kien nhiet do 
moi trudng thfch hgp. Nhiet do qud cao hoae qud tha'p cd thi lam cham qua trinh 
sinh trudng vd phdt triln eua ddng vat, dac biet la dd'i vdi ddng vat bien nhiet. 

Vf du : Vao miia ddng, khi nhiet do ha xudng 16 - 18°C, ea rd phi ngimg ldn 
va ngimg de. 

Dd'i vdi gia siie non, miia ddng lanh gid gay mat nhilu nhiet, nlu khdng tang 
khau phdn an se lam cham qud trinh sinh trudng eiia chiing. 

3. Anh sdng 

Anh sdng anh hudng den qud trinh sinh trudng va phat triln eiia ddng vat qua 
cac each sau : 

- Nhirng ngay trdi ret, ddng vat mdt nhilu nhiet. Vi vay, chiing phoi ndng dl thu 
thdm nhiet va giam mat nhiet. 

- Tia tir ngoai tdc ddng len da bien tien vitamin D thanh vitamin D. Vitamin D 
CO vai trd trong chuyin hod canxi dl hinh thdnh xuong, qua dd anh hudng den sinh 
trudng vd phdt triln. 

• - Tai sao thUe an ed thd anh hudng den sinh truang va phat trien ciia 
ddng vat ? 

- Tai sao nhiet do xuong thap (trdi ret) lai cd the anh hudng den sinh trudng va 
phat then eiia dgng vat bien nhiet va hing nhiet ? 

- Tai sao cho tre nhd tim ning vao sang sdm hoae chieu tdi (khi anh sang yeu) 
se ed Igi cho sinh truang va phat then cua chung ? 
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Rieng dd'i vdi ngudi, cd rat nhilu nhan td mdi trudng anh hudng din qua trinh 
sinh trudng va phdt triln, dac biet la giai doan phdi thai. Vf du, me nghien rugu, 
nghien ma tuy, con sinh ra cd ti Id di tat cao hon binh thudng. Trong nhiing thang 
dau mang thai, neu me bi nhilm virut cum, eon sinh ra ed thi bi di tat nhu hd ham 
Ich, thilu ngdn chan, ngdn tay,... Me nghien thude Id, eon sinh ra can nang giam 
so vdi binh thudng tir 200 - 500g,... 

Ill - MOT SO BIEN PHAP DIEU KHIEN SINH TRUONG 

VA PHAT TRIEN 6 DONG VAT VA NGUOi 

Dua vao kinh nghiem va bilu bilt vl quy luat sinh trudng va phdt tridn ciia 
ddng vat, eon ngudi da tim ra rat nhieu bidn phdp tdc ddng len su sinh trudng va 
phdt triln ciia ddng vat nhdm nang cao nang suat vat nudi. 

1. Cdi tao gid'ng 

Dl tao ra eae gid'ng vat nudi ed tdc do sinh trudng va phdt triln nhanh, nang suat 
cao, thich nghi vdi edc dilu kien dia phuong, ngudi ta dang dp dung cdc phuong 
phdp chgn Igc nhan tao, lai gid'ng, cdng nghe phdi,... 

2. Cdi thien mdi trilong song cua dong vdt 

Cho den nay, con ngudi tie'p ttic su dung rat nhilu nhan td mdi trudng nhu thuc an, 
chudng trai... dl lam thay ddi tdc do sinh trudng vd phdt trien cua vat nudi, 
tang nang sudt vat nudi. 

•• - Hay tim mdt so vl du ve thuc tien cai tao gidng di truyen tao ra gid'ng vat nudi 
cd tdc do sinh trudng va phat then nhanh, nang suat cao. 

- Dua vao nhUng hieu bie't ciia minh ve cac nhan td mdi trUdng anh hudng den 
sinh trudng va phat then ciia dgng vat va hieu bie't ve thUe tien san xuat, hay 
neu cac bien phap kl thuat thuc day qua trinh sinh trudng va phat then, tang 
nang suat vat nudi. 

3. Cdi thien chdt li/ong ddn so' 

Hien nay, ehiing ta dang tien hanh nhilu bidn phdp cai thien chat lugng dan sd 
(tang ehilu cao, can nang, khdng mdc di tat,...) eiia ngudi Viet Nam nhu nang cao 
ddi sdng, cai thien chi do dinh dudng, luydn tap thi due thi thao, tu va'n di truyin, 
phdt hien sdm cdc dot biln trong phdt trien phdi thai (vf du, dot bien nhilm sdc thi 
gay ra benh Dao,...), giam thilu d nhilm mdi trudng, ehdng sir dung ma tuy, ehdng 
nghien thud'c Id, ehdng lam dung rugu, bia,... 
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F 

I 

Nhiiu nhdn, td moi trUdng dnk hudng din qua trinh 
sinh trudng vd pkdt triin cua dgng vdt vd ngudi nku tkdc dn, 
nkiet do, dnh sang,... 

- Rdt nhieu tdc nhdn nku ma tuy, rugu, tkudc Id,... cd thi 
lam cham qud trinh sinh trudng vd phdt trien ciia phdi thai ngudi, 
gdy nen di tat a tre sa sink. 

- Cd nkiiu bien phdp diiu khiin qud trink sinh trudng vd 
phdt trien ciia dgng vat nhu cdi tqo gidng, thifc dn, chudng trqi,... 

- Cd nhiiu bien phdp cdi thien chdt luang ddn sd nku cdi tkien 
cki do dink dudng, luyen tap tkitkao, tuvdn di truyin, ehdng Iqm 
dung cdc chdt kich thick,... 

Cau hoi va bai tap 
1. Neu mdt sd nhan td ben trong anh hudng den sinh trudng va 

phat then cua dgng vat. 

2. Neu mdt sd nhan td mdi trUdng anh hudng den sinh trUdng va 
phat then cua ddng vat. 

3. Tai sao vao nhdng ngay miia ddng can cho gia sue non an nhieu hOn 
de Chung ed the sinh trUdng va phat trien binh thudng ? 

4. Viec ap trdng eua hau het cac loai chim cd tac dung gi ? 
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^ U VE SINH TRirONG VA PHAT TRIEN 0 DONG VAT 

I MUC TIEU 
Hgc xong bai nay, bgc sinh phai trinh bay duge cdc giai doan chii ydu eua qua 

trinh sinh trudng va phdt triln ciia mdt lodi (hoae mdt sd loai) ddng vat. 

II CHUAN BI 

- DTa CD vl qud trinh sinh trudng vd phdt trien ciia mdt loai (hoae mdt sd loai) 
ddng vat. 

- Dau CD hoae d ciing cua mdy vi tinh kit ndi vdi tivi hoae may chieu 
qua ddu (projector). 

hodc : 

- Bang hinh vl qud trinh sinh trudng va phdt triln eiia mdt loai (hoae mdt 
so loai) ddng vat. 

- Ddu video va tivi. 

Ill - NOI DUNG VA CACH TIEN HANH 

1 . Mot so' dieu iiAi y trUdc khi xem phim 

Day la phim vl qua trinh sinh trudng va phdt trien cua mdt loai (hoae mdt 
so loai) ddng vat. Vi vay, khi xem phim can chii y mdt sd dilm sau day : 

- Qua trinh phan chia te bdo va hinh thdnh cac eo quan d giai doan phdi thai. 

- Qua trinh sinh trudng va phat triln sau khi sinh ra hoae nd tir trdng khdng 
qua biln thai, qua biln thai hodn todn hay khdng hodn todn. 

2 . Xevn phim 

Sau khi xem phim, tiln hanh thao luan nhdm hoae ldp theo cdc cau hdi sau : 

- Phan biet sinh trudng vdi phdt triln vd la'y ddn chiing de minh hoa. 

- Qua trinh sinh trudng va phdt triln eua ddng vat dd thude loai ndo (khdng 
qua bien thdi, qua biln thai hodn todn hoae khdng hoan todn), cdc giai doan 
sinh trudng va phdt triln chii ylu. 

IV - THU HOACH 
Viet bdo edo tdm tdt vl cdc giai doan sinh trudng va phat triln chii ylu ciia 

loai ddng vat (hoae ciia mot sd loai ddng vat) trong phim. 

158 



raoSSHim 
SINH SAN 

A - SINH SAN a THl/C VAT 

41 
^ (Bdi 

SINH SAN VO TINH 0 THlfC VAT 

I - KHAI NIEM CHUNG VE SINH SAN 

Sinh sdn la qua trinh tao ra nhiing ea thi mdi bao dam sir phat triln lien tuc 
ciia lodi. 

Cd hai kilu sinh san, dd la sinh san vd tinh va sinh san hiiu tfnh. 

II - SINH SAN V 6 TINH 6 THUC VAT 

1. Sinh sdn vd tmh Id gi ? 

Sinh sdn vd tinh la hinh thiic sinh san khdng ed sir hgp nhdt eiia giao tu due va 
giao tir cdi, con cai gid'ng nhau vd gid'ng cay me. 

2. Cdc hinh thuTc sinh sdn vd tfnh 6 thuTc vdt 

a) Sinh sdn bdo tii: 

Hinh thdc sinh san nay cd d thuc vat bao tir (la nhiing co the ludn bilu hien 

ro su xen ke eua hai thi he nhu reu, duong xi). Trong hinh thde sinh san bdo tir, 

CO thi mdi dugc phdt triln tir bdo tir. bdo tu lai hinh thdnh trong tiii bao tir tir thi 

bao tir (hinh 41.1). 
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5. Nguyen phan 
va phat trien 

Tinh dich 
^ '^ " ' 4 dupe phong ra 

1 r tL/ tiii giao tu 

Tui giao tu 
cua trung 

Hop tu 

Hinh 41.1. Sinh san bao td 

• Quan sat hinh 41.1 va : 

- Cho vi du ve mot so thuc vat cd hinh thdc sinh san bao td. 

- Neu con dudng phat tan eiia bao td. 

b) Sinh sdn sinh dudng 

• Quan sat hinh 41.2 va neu cac hinh thUe sinh san sinh dudng cua thUc vat. 

f-^Canh 
La,vay ] M I I 

/ j:j "^~ ^ Choi ben. 

Re phu 

Cu khoai nay choi 

A - THAN CU 

Than ra hoa 

Sau khi phan canh, 
phan gia cua than re 
chet di, cac canh ( 
tach ra tu cay me 
ben re thanh cac cay mdi 

^Dinh sinh trudng 
Cac la vay Dot Mit 

Hinh 41.2. Mdt sd hinh thUe sinh san sinh dudng tu nhien ciia thuc vat 
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3. Phuong phdp nhdn gid'ng v6 tfnh 

a) Ghep choi vd ghep ednh 

• Quan sat hinh 43 va tra Idi cac cau hdi sau : 

- Neu cae phuang phap nhan gidng vd tinh (nhan gidng sinh dudng) cd va 
khdng cd d tren hinh 43. 

- Vi sao phai eit bo het la a canh ghep ? 

b) Chiit ednh vd giam ednh 

• Neu nhdng uu diem ciia canh chiet va canh giam so vdi cay trdng mgc tir hat. 
c) Nudi cdy tebdo vd mo thuc vdt 
Dd la su nudi eay cac te bao Idy tir cdc phdn khdc nhau ciia co thi thuc vat nhu eii, 

la, dinh sinh trudng, bao phdn, hat phan, tiii phdi,... tren mdi trudng dinh dudng thfch 
hgp trong cdc dung cu thuy tinh dl tao ra cay con. Tat cd cdc thao tdc phdi dugc thuc 
hien d dilu kien vd triing. Sau dd, eay con dugc chuyin ra trdng d ddt. 

Co sd sinh If eiia cdng nghe nudi ca'y t l bdo va md thuc vat la tinh todn ndng 
ciia te bao (la kha nang ciia t l bdo don le phdt triln thanh eay nguyen ven ra hoa 
va kit hat binh thudng). 

4. Vai trd cua sinh sdn vd tfnh dd'i vdi ddi song tht/c vdt vd con ngi/di 

a) Vai trd ciia sinh sdn vd tinh ddi vdi ddi sdng thuc vdt 
Sinh san vd tinh giiip cho sir tdn tai va phat triln ciia loai. 

b) Vai trd eUa sinh sdn vd tinh ddi vdi ddi sdng con ngudi 

• Tnnh bay vai trd ciia sinh san sinh dudng dd'i vdi nganh Ndng nghiep, cho vi du 
minh hoa. 

-Sinh sdn ciia thuc vdt Id qud trinh tqo ra nhirng cd tki mdi bdo 
ddm su pkdt triin lien tuc cua lodi. 

- Sinh sdn vd dnk Id kinh tkdc sink sdn khong cd sir hgp nhdt ciia 
giao tuduc vd giao tu cdi, con cdi gidng nhau vd gidng cdy me. 

- Cdc hinh thirc sink sdn vd tink a tkuc vat gom : 
+ Sinh sdn bdo tu. 
+ Sink sdn sinh dudng : bdng tkdn cii. tkdn ri. 
- Pkuang phdp nhdn gidng vd tink (sinh sdn sinh dudng nkdn tqo) 

dang dugc .sudung trong sdn .xudt nong ngkiep : ghep choi (mdt). gkep 
canh ; chiit canh : giam cdnk ; nudi cdy ti bdo vd md tkuc vat ; 
trdng ham, trong choi. 

-Sinh sdn vd tink cd vai trd quan trgng ddi vdi tkuc vat vd con ngudi. 
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Cau hoi VQ bai tap 
1. Sinh san la gi ? 

2. Sinh san vd tinh la gi ? 

3. Neu cac hinh thdc sinh san v6 tfnh o thUe vat, 

4. Neu nhung Igi I'ch cua cac phuong phap nhan gidng v6 tinh. 

5. Ngoai tu nhien, cay tre sinh san bang ; 

A - long, 

B - than re. 

C - dinh sinh trUdng. 

D - re phij. 

6. Trong phuong phap nhan gidng sinh dudng bang ghep canh, mijc dich 

quan trgng nhat cua viec bugc chat canh ghep vdi gd'c ghep la de : 

A - ddng maeh gd de dang di chuyen td gde ghep len canh ghep. 

B - canh ghep khdng bi roi. 

C - nude di chuyen tdgd'e ghep len canh ghep khong bi chay ra ngoai. 

D -caA , B, C, 
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"MM 

SINH SAN Hi/U TINH 0 THUC VAT 

I KHAI NIEM 

Kieu sinh san trong dd cd su hgp nhat eiia giao tu' due va giao tir cdi tao nen hgp 

tir phat triln thanh co thi mdi ggi la sinh san huu tfnh. 

Sinh san huu tfnh cd nhirng dac trung sau : 

- Trong sinh san hiru tfnh ludn cd qua trinh hinh thanh va hgp nhdt giao tu due 

vdi giao tir cai, ludn ed su trao ddi, tai td hgp ciia hai bg gen. 

- Sinh san hiru tinh ludn gdn lien vdi giam phan dl tao giao tir. 

- Sinh san hiru tinh uu viet hon so vdi sinh san vd tfnh : 

+ Tang kha nang thfch nghi ciia thi he sau dd'i vdi mdi trudng sdng ludn 

bien ddi. 

+ Tao sir da dang di truyin cung cap ngudn vat lieu phong phii cho 

chgn Igc tu nhidn va tiln hod. 

II - SINH SAN H Q U T I N H 6 THUC VAT CO HOA 

Hoa la eo quan sinh sdn hiru tfnh d thuc vat cd hoa. 

1. Cdu tao cua hoa 

• Md ta cau tao cua mdt hoa ma em biet. 

2. Qud trinh hinh thdnh hat phdn vd tui phdi 

• Quan sat hinh 42.1 va : 

- Md ta qua tnnh hinh thanh hat phan (the giao td due). 

- Md ta qua tnnh hinh thanh tui phdi (the giao tir cai). 
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Phat trien cua the giao ti i cJuc 
(hat phan 

Bao phan 

Phat trien cua th§ giao tu cai 
(till phoi) 

Te bao f 
trong ( « 

bao phan V_^ 

Giam phan 

due dan boi 

Thanh day 
chung 

Nguyen phan 

Bau nhuy 

The giao tii due 
(hat phan) 

Te bao sinh san 

Nhan cua te bao ong phan 

Noan 

Giam phan 

Nguyen phan 

Noan 

The 
giao tucai 
(tui phoi) 

Hinh 42.1. Su phat then ciia hat phan va tiii phdi 

3. Qud trinh thu phdn vd thu tinh 

a) Thu phdn 

Qua trinh van chuyin hat pha'n tir nhi den niim nhuy (ddu nhuy) ggi la thu phan. 

Cd hai hinh thuc thu phan la ttj' thu phan va thu phan cheo. Khi da d tren dau nhuy, 

hat phan nay mam (hinh 42.2). Thuc vat Hat kfn thuc hien thu pha'n nhd ddng vat 

(cdn tiling) hoae nhd gid. 
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b) Thu tinh 
Thu tinh la sir hgp nhdt eua 

nhan giao tir due vdi nhan eiia te 
bao trung trong tiii phdi de hinh 
thanh nen hgp tir (2n), khdi ddu 
ciia cd thd mdi. 

C) thuc vat cd hoa, thti tinh thuc 
hien dugc la nhd dng pha'n sinh 
trudng xuyen dgc theo vdi nhuy. 
xam nhap qua Id phdi vao tiii phdi 
va giai phdng ra 2 nhan (2 giao tu) 
(hinh 42.2), trong dd 1 nhan hgp 
nhat vdi t l bao trirng. 

Thu tinh kep : ciing hie nhan 
thii nha't (giao tu due thu nhat) thu 
tinh vdi t l bao tning tao thanh hgp 
tir, nhan thii hai (giao tu due thu 
hai) din hgp nhdt vdi nhan ludng 
boi (2n) d trung tam ciia tiii phdi 
hinh thanh nen nhan tam bdi (3n), 
khdi dau ciia ndi nhu cung cap 
dinh dudng cho phdi phat triln. 
Thu tinh kep ehi ed d thuc vat Hat kin 
(hinh 42.2). 

Hat phan 
dang nay mam 

Ong phan 
dang sinh truOng 

Nhan cue 
(nhan ludng 
boi, 2nl 

Dau nhuy 

Ong phan 

Hai tinh tu 

Tning 

Nhan cue 
nhan luSng 

bpi, 2n) 

n noi nhu 
(3n) 

Thy tinh kep 

-HaptJ(2n) 

Hinh 42.2. Thu tmh kep 

4. Qud trinh hinh thdnh hat, qud 

a) Hinh thdnh hqt 

Noan da thu tinh (chiia hgp tir va te bao tam bdi) phat triln thanh hat. Hgp tir 
phat triln thanh phdi. T l bao tam bdi phan chia tao thanh mdt khdi da bao giau chat 
dinh dudng dugc ggi la ndi nhii (hinh 42.2). Ndi nhu (cdn ggi la phdi nhu) la md 
nudi dudng phdi phat triln. 

Cd hai loai hat: hat cd ndi nhii (hat eay Mot la mdm) va hat khdng ndi nhu (hat 
cay Hai Id mdm). 

b) Hinh thdnh qud 

Qua la do bdu nhuy phdt triln thanh. Bdu nhuy day len. chuyen hoa nhu mdt cai 
tui chiia hat. bao ve hat va giiip phat tan hat. 
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Qua khdng cd thu tinh noan (qua gia) ggi la qua don tfnh. Qua khdng cd hat 
chua ban la qua don tfnh vi hat cd thi bi thoai hod. 

Qua trinh chin ciia qua : Sau khi hinh thanh, qua sinh trudng, phat triln thanh 
qua chin vdi cac chuyin hod sinh If, sinh hod lam biln ddi mau sdc, do cirng va xudt 
hien miii vi. huong thtmi dac trung, hap ddn thuan Igi cho sir phat tan hat. Qua ciia 
nhieu loai cay cung ca'p ngudn dinh dudng quy (vitamin, khoang chat, dudng va cdc 
chat khdc) can cho con ngudi. 

- Sink sdn kiru tinh la sU kgp nkdt ciia giao td due (n) vd giao td 
cdi (n) thank kc/p tu(2n) khdi ddu ciia cd the mdi. 

-Sink sdn hdu dnk dtkuc vdt co hoa dugc thifc hien trong hoa : 

+ Su kink tkdnk giao tir a tkuc vdt: giao tu dirge kinh thdnh td thi 
giao tir, thi giao td lai dugc sink ra tdbdo tu dan bdi qua giam pkdn. 

+ Tku tink kep Id kien tugng cd 2 nhdn tham gia thu tink, nhdn thd 
nkdt hgi? nhdt vdi trirng tqo tkdnk kgp tir, nhdn thir hai hgp nhdt vdi 
nhdn ludng boi (2n) tqo nen tibdo tain boi (3n). Tku tink kep cki cd 
a tkuc vdt Hqt kin (thuc vdt cd hoa). 

- Hqt do noan dd duac tku tink pkdt trien tkdnk. Hqt ckda pkoi vd 
CO noi nhii hodc kkdng cd ndi nkii. 

- Qud Id do bdu nkuy sink trudng ddy len chuyen hod tkdnk. 
Qud dugc kink tkdnk kkdng qua tku tink noan ggi la qud dan tinh. 

- Qud trinh chin ciia qud bao gom nkirng biin ddi vi mat sinh ti, 
sink hod Idm cho qua chin cd do mim, mdu sac, huang vi hdp ddn 
tkudn Igi cko sUpkdt tdn ciia hqt. 

Cau hoi va bai tap 
1. Thu phan la gi, eo may hinh thdc thu pha'n ? 

2. Thij tinh kep la gi ? 

3. Trinh bay ngudn gd'c eua hat va qua. 

4. y nghTa sinh hgc eua hien tugng thu tinh kep d thuc vat hat kfn la gi ? 

A - tiet kiem vat lieu di truyen (sd dung ca 2 tinh td). 

B - hinh thanh ndi nhu cung cap dinh dudng cho phdi phat trien. 

C - hinh thanh ndi nhu chda cac te bao tam bdi. 

D - hinh thanh ndi nhu, cung cap dinh dudng cho sU phat then cua phdi 

va thdi ki dau ciia ca the mdi. 

5. Neu vai trd ctja qua ddi vdi sU phat then cua thUe vat va ddi sdng con ngudi. 
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(Bdi 
43 TH0C HANH : NHAN GIONG VO TINH 

a THIJC VAT BANG GIAM, CHIET, GHEP 

I MUC TIEU 
Hgc xong bai nay, hgc sinh phai : 

- Giai thfch dugc eo sd sinh hgc ciia cac phuong phap nhan gidng vd tfnh 
(nhan gidng sinh dudng) : ehilt canh, giam canh, ghep canh, ghep ehdi (mat). 

- Neu dugc Igi fch kinh te ciia phuong phap nhan gid'ng vd tfnh. 

- Thuc hien duge cac phuong phap nhan gid'ng vd tfnh : giam canh, ghep canh 
va ghep ehdi (mdt). 

II CHUAN Bj 

1. Gidm ednh vd gidm Id 
- Mdu vat : cay Id bdng, cay sdn, day khoai lang, rau mud'ng, cay dau. 

rau ngdt,... 

- Dung eu : dao, keo dl edt canh ; chau (hay ludng) ddt dm. 

2. Ghep cdy 

- Mdu vat : cay dao, eay xoai non 1- 2 nam tudi, cay cam, budi,... 

- Dung cu : dao, keo sde dl rach vd cay va edt than cay, day nilon. 

III - NOI DUNG VA CACH TIEN HANH 

1. Gidm ednh vd gidm Id 

- Gidm canh 

Cat than cLia mdt trong cac cay sdn, rau ngdt, cay dau, khoai lang, rau mudng,... 

thanh nhieu doan (hom), mdi doan dai chimg 10 - 15cm va cd sd lugng cac choi 

(mdt) bang nhau. Dem cac hom edm nghieng cho dau dudi vao dat dm, mot phan 

hom d tren mat dat. 
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Theo ddi su nay ehdi va tdc do sinh trudng cua cay mdi sinh ra tir edc hom khdc 
nhau xuat phdt tir ciing mdt than cay. Ket qua quan sat ghi vao bang dudi day va tu 
dd riit ra nhan xet vl kha nang nhan gid'ng sinh dudng ciia cac phdn khdc nhau tren 
than eay me. 

V| tri ciia hom tren 
cay me ke tii dinh 

1 

0 

3 

4 

5 

Sd choi da nay 

Ngay 
Chieu dai 
cua choi 

(cm) 

j 

Danh dau x vao 6 
chi hom cd choi 

dai nhat 

1 

1 

i 
1 

1 
Kit luan : ghi phan than nao cd khd nang nhan gid'ng sinh dudng tdt nhat. 

Gidi thich vi sao. 

- Gidm Id 
edt mdt Id cay la bdng (la banh te) rdi dat nd xudng ddt dm. Tlieo ddi su xuat 

hien cdc cay mdi tir mep eiia philn Id. 

2. Ghep ednh 

Dung dao sdc edt vat. ggn va sach gde ghep va canh ghep dl cho bl mat tie'p xuc 
eua ednh ghep dp that sat vao mat vat ciia gd'c ghep. Cdt bd tat ca cdc Id cd trdn canh 
ghep vd loai bd bdt chung 1/3 sd Id trdn gd'c ghep. Tiep theo phdi bude that chat 
canh ghep vdi gd'c ghep dl cho ddng maeh gd dl ddng di ehuyin tir gde ghep ldn 
ednh ghep (hinh 43). 
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GHEP CANH 

Canh ghep tii 1 cay 

Cat gon, sach 

Canh ghep 
i '' duac day buoc chat vao g6c ghep 
j \ giup lien ket tdt 

Tang phat sinh cua ca canh ghep va goc ghep sinh truong 
tao nen su lien l<et giua chiing 

GHEP CHOI 

Cat rdi mat ngoai 
cua v6 vdi choi 

,. • GOC 
f GHEP 
1 
f • 

< 

Cat dang T 
tren goe ghep 

f 

Choi ghep duac 
dat vao phan eSt 

:, -ra,... ^:-^, , 

Dat cho 
vi tri va 

i ghep vao 
buoc day 

,j 

1 
. a * 

•4. 

Vr-^y 
}, 

^ 

M6 seo tao nen tai cho ghep hinh thanh mach go va mach ray noi hai phan (goc ghep 
va choi ghep), phan v6 phia tren choi bj cat bo di trudc l<;hi nay choi 

Hinh 43. Ghep canh va ghep choi (mat) 

3. Ghep choi {mdtl 

Rach ldp vd tren gd'c ghep thdnh hinh chii T (d doan than mudn ghep) dai 
khoang 2cm. Dung sdng dao tdch vd theo vet rach mdt khoang dii de dat mdt ghep. 

Chgn mdt choi mdi nhii trdn canh ghep (ehdi ngii) lam ehdi ghep. Dung dao sdc 
cat ggn ldp vd kem theo mdt phdn gd d chan mdt ghep. 
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Oat mat ghep vao chd da nay vd, sao cho ldp vd eua gd'c ghep vd ehdi ghep sat 

nhau d dau chirT. Vd eua gde ghep phu len vd ciia ehdi ghep. Bude dp vd gd'c ghep 

vao ehdi ghep va de cho phdn gd eiia ehdi ghep dp sat vao phdn gd ciia gde ghep 

giiip cho ddng mach gd di chuyin dl dang tir than gde ghep sang ehdi ghep. Chii y 

khdng bude de len choi ghep (hinh 43). 

IV - THU HOACH 

Mdi hgc sinh phai : 

- Lam bai tudng trinh vl thuc hanh giam canh, ghi bang theo ddi thuc hanh va 

ket luan da rut ra duge. 

- Tudng trinh vl thuc hanh ghep canh va thuc hanh ghep ehdi mdt. 

Lam thuc hanh theo nhdm tu 5 - 6 hgc sinh de tien hanh giam canh va giam la 

d nha hoae tai vudn trudng (neu cd). Mdi nhdm tien hanh giam canh eiia mdt lodi 

cay, mang den ldp kit qua gdm cdc hom da ed ehdi dang sinh trudng va bdng sd 

lieu theo ddi dugc. Mdi nhdm dgc nhan xet ciia nhdm minh cho cac nhdm khdc ghi. 

Cac nhdm tren thuc hien ghep canh va ghep ehdi mat tai trudng, dudi su hudng 

ddn true tiep ciia giao vien. 

* Nlu ed dilu kien : thay bai thuc hanh bdng bdi tham quan co sd nghien ciru 

hay san xuat cd tiln hanh nhan gid'ng vd tfnh (lai, ghep, giam, chiet canh, nudi cay 

md thuc vat). 
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B - SINH SAN O DONG VAT 

SINH SAN VO TINH 0 DONG VAT 

Gidng nhu thuc vat, ddng vat ed hai hinh thiic sinh san : sinh san vd tinh va sinh 
san hiiu tfnh. Sinh san vd tinh gap d nhilu loai ddng vat cd td chdc thdp, cdn sinh 
san hiiu tinh cd d hdu hit ddng vat khdng xuong sdng vd ddng vat cd xuong sdng. 

I SINH SAN VO TINH LA GI ? 

T - Cho vi du ve mot so dgng vat ed sinh san vd tinh. 

- Dien dau X vao d L j cho cau dung nhat ve khai niem sinh san vd tinh d 

dgng vat: 

LJ A - Sinh san vd tinh la kieu sinh san ma mdt ca the sinh ra mdt hoae nhieu 
ca the mdi gid'ng het minh, khdng ed sU ket hgp giira tinh trung va te 
bao trUng. 

n S - Sinh san vd tinh la kieu sinh san ma mdt ea the sinh ra nhieu ca the 
mdi gan gid'ng minh. 

n C - Sinh san vd tinh la kieu sinh san ma mot ca the sinh ra mdt hoae nhieu 
ea the mdi cd nhieu sai khae vdi minh, khdng cd sU ket hgp giira tinh 
trung va te bao trUng. 

n D - Sinh san vd tinh la kieu sinh san ed sUket hgp giUa tinh trung va trUng, 
tao ra cae ea the mdi gid'ng minh. 

6 hdu hit mgi trudng hgp, sinh san vd tinh dua tren phan bdo nguydn nhilm, 
cac te bdo phan chia vd phan hod dl tao ra cdc cd thi mdi. 

II - CAC HINH THUfC SINH SAN VO TINH 6 DONG VAT 

1. Phdn ddi 
Sinh sdn bdng cdch phan ddi ed d dgng vat don bao (hinh 44.1) va giun dep. 
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Mot te bao ban dau Nhan phan chia Te bao chat 2 te bao mdi 
phan chia 

Hinh 44.1. Sinh san bing each phim ddi d triing bien hinh 

2. Ndy choi 
Sinh san bdng each nay ehdi cd d bgt biln vd rudt khoang (hinh 44.2) 

Ca the me 

Ca the me 

Hinh 44.2. Sinh san bang each nay choi a thuy tuc 

3. Phdn mdnh 

Smli san bdng phan manh cd a bgt biln. giun dep. Vf du, nhung manh nhd tach 
ra tir bgt bien phat trien thanh nhung bgt bien mdi. 

4. Trinh sinh 

Trinh sinh (trinh sdn) la hinh thuc sinh sdn, trong dd. te bao trung khdn^r thu tinh 
phat trien thanh ca thi mdi cd bd nhilm sde thi don bdi (n). 

Trinh sinh thudng gap d cac loai chan ddt nhu ong. kien. rep. Mot vai loai ca 
ludng cu, bd sat cung cd trinh sinh. 
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Sinh san theo kilu trinh sinh thudng xen ke vdi sinh sdn huu tfnh. Vf dii, a one 
mat, ong chua de ra rat nhilu trung. Nhiing trung khdng thu tinh phdt triln thanh 
ong due ed bd nhilm sdc thi don bdi, cdn nhung triing thu tinh phat triln thanh ong 
thg va ong chiia cd bd nhilm sde thd ludng bdi (hinh 44.3). 

i ^ ^ 4^ 
Hinh 44.3. Ong due Ong tha Ong chiia 

(n) (2n) (2n) 

• - Cho biet nhUng diem gidng nhau va khae nhau giUa cac hinh thUc sinh san 
phan ddi, nay ehdi, phan manh va tnnh sinh. 

- Tai sao cac ca the con trong sinh san vd tinh gid'ng het ca the me ? 

- Dudi day la cac Uu diem va ban che cua sinh san vd tinh va sinh san 
hdu tinh : 

+ Ca the sdng ddc lap. dan le vin cd the tao ra con chau. Vi vay, cd Igi 

trong trudng hgp mat do quan the thap. 

+ Khdng cd Igi trong trudng hgp mat do quan the thap. 
+ Tao ra cac ca the thich nghi tdt vdi mdi trudng sdng on dinh, it bien ddng, 

nhd vay quan the phat then nhanh. 

+ Tao ra cac ea the mdi rat da dang ve cac dac diem di truyen. Vi vay. 
ddng vat cd the thich nghi va phat then trong dieu kien mdi trudng sdng 
thay doi. 

+ Tao ra cac ca the mdi gidng nhau va gid'ng ca the me ve cac dac diem 
di truyen. Vi vay, khi dieu kien sdng thay doi ed the din den hang loat ca 
the bi chet, tham chi toan bd quan the bi tieu diet. 

+ Tao ra sd lugng lan con chau gidng nhau trong mot thdi gian ngin. 

Hay chgn va ghi lai cac uu diem va ban che ciia sinh san vd tinh vao 
mau dudi day: 

a) Uu diem ciia sinh san vd tinh : 

1 

2 

3 

4 

b) Han che ciia sinh san vd tinh : 

i3.SINHHOCll-A 1 7 3 



m - UTNG DUNG 

1. Nudi mo song 

Tach md tir co thi ddng vat dl nudi cay trong mdi trudng ed du chat dinh dudng, 
vd triing va nhiet do thfch hgp, giup cho md dd tdn tai va phdt triln. Ngudi ta da 
nudi cay da ngudi dl chira cho cdc benh nhan bi bdng da. Tuy nhien, ngudi ta chua 
tao dugc co thi mdi tir nudi ca'y md sdng cua ddng vat ed td chiic cao. 

2. Nhdn bdn v6 tmh 

Nhan ban vd tfnh la chuyin nhan eua mdt t l bao xdma (2n) vao mot t l bao triing 
da lay mdt nhan. rdi kfeh thfch te bdo triirng dd phdt triln thanh mdt phdi. Phdi nay 
tilp tiie phat triln thanh mdt eo thi mdi. 

Nam 1996, con ciui Ddly Id ddng vat dau tien dugc sinh ra theo phuong phdp 
nhan ban vd tfnh. Ddn nay, ngudi ta da thdnh cdng trong nhan ban vd tfnh nhilu loai 
ddng vat khae nhau nhu chudt, lgn, bd, chd, . . . . Ngudi ta hi vgng se dp dung dugc 
kl thuat nhan ban vd tfnh dl tao ra cdc md, cdc eo quan mong mudn, tu dd thay the 
cac md, eo quan bi benh, bi hong d ngudi benh. 

- Sink sdn vd tink Id kiiu sink sdn md mot cd thi sinh ra mot hodc 
nhieu cd the mdi gidng het minh, khdng cd su kit kgp giua tink triing 
vd tibdo trdng. 
- Cdc kinh thdc sink sdn vd tink a dgng vdt la phdn ddi, ndy choi. phdn 
mdnh vd trinh sinh. 
- Sinh sdn vd tinh dua ckii yiu tren ca sd phdn bdo nguyen nhiem de 
tqo ra cdc cd thi mdi. Cdc cd thi mdi gidng nhau vd gidng cd tki gd'c. 
- Sink sdn vd tinh dugc dng dung trong nudi cdy md sdng vd nhdn 
bdn VO tink. 

Cau hoi va bai tap 
1. So sanh sinh san vd tfnh d thuc vat va dgng vat. 

2. Khi dieu kien sdng thay ddi dot ngdt cd the din den hang loat ca the 
dgng vat sinh san vd tfnh bi chet, tai sao ? 

3. Phan biet sinh san vd tfnh va tai sinh cac bg phan cO the. 

Em eo biet ? 
Mot cap rep cay (Aphis) cd kha nang tao ra vai tram trieu tan rep eon chau trong 
mdt nam, neu gia thiet ring tat ca con chau ciia ehiing deu song sdt. 
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^di 
4 0 SINH SAN Hiiu T3NH Of DONG VAT 

I SINH S A N H O U T I N H LA GI ? 

• - Cho vi du ve vai loai dgng vat ed sinh san hitu tinh. 

- Dien dau X vao 6 I I cho cau dung ve khai niem sinh san hOu tinh a dgng vat: 

LJ A - Sinh san hiru tinh la kieu sinh san tao ra ca the mdi qua su hgp nhat 
cua giao td due va giao td cai, cac ca the mdi rat gidng nhau va thich 
nghi vdi mdi trudng sdng. 

n S - Sinh san hCru tinh la kieu sinh san cd suket hgp eiia cac giao td ludng bdi 

de tao ra cac ca the mdi thich nghi vdi mdi trudng song. 

n C - Sinh san hOu tinh la kieu sinh san tao ra ca the mdi qua hinh thanh va 
hgp nhat giao td dan bdi due va giao td dan bdi cai de tao ra hgp td 

ludng bdi, hgp td phat then thanh ca the mdi. 

n D - Sinh san hiru tinh la kieu sinh san tao ra cac ca the mdi qua hgp nhat ciia 
hai lodi giao td ciia bd va me nen con cai rat gid'ng vdi bo me. 

II - QUA TRINH S I N H S A N H O U T I N H O D O N G V A T 

Sinh sdn hiru tinh d hdu hit cdc lodi ddng vat la mdt qua trinh bao gdm 3 giai 

doan ndi tilp nhau, dd la : 

- Giai doan hinh thanh tinh triing vd triing. 

- Giai doan thu tinh (giao tir due kit hgp vdi giao tir cai tao thanh hgp tir). 

- Giai doan phdt trien phdi hinh thanh co thi mdi. 

T - Hinh 45.1 la sa dd ve sinh san hull tinh. Dien ten cac giai doan ciia sinh san 

hitu tinh vao eae d hinh chit nhat tren sa dd. 

- Cho biet sd lugng nhidm sic the eua tinh trung, trUng va hgp td. 

- Tai sao sinh san hiru tinh tao ra duge cac ca the mdi da dang ve cac 

dac diem di truyen 7 

- Cho biet uu diem va han che ciia sinh san hOu tinh (tham khao bai 44). 
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Tinh tning (n) 

Hop ti i (2n) 

Ga con 

Hinh 45.1. Cac giai doan sinh san hUu tinh a ga 

So do sinh san tren dp dung cho eae loai ddng vat don tfnh. Ddng vat don tfnh 
la ddng vat ma tren mdi ed thi chi ed co quan sinh due due hoae eo quan sinh due 
cai, nghia la cd con due va eon cdi rieng biet. 

Vai loai giun dot (hinh 45.2) 
va vdi loai than mIm la ddng 
vat ludng tfnh, nghia la tren 
mdi ca the cd ca eo quan sinh 
due due va co quan sinh due 
cai. Mac dii, mdi cd thi dIu 
tao ra tinh triing va trung 
nhung khdng the tu thu tinh 
dugc. ThtJ tinh xay ra giua 2 ca 
thi bat ki. tinh trung ciia ca the 
nay thu tinh vdi trung cua cd 
thi khdc vd ngugc lai, nghTa la 
thu tinh cheo. 

Hinh 45.2. Giao phdi 
giira 2 ca the giun dat ludng tinh 

176 



Ill - CAC HINH THUfC THU TINH 

Dgng vat sinh san huu tfnh cd 2 hinh thuc thii tinh : thu tinh ngoai va thu tinli trong. 

1. Thu tinh ngodi 

Thu tinh ngodi la hinh thuc thu tinh, trong dd, trirng gap tinh trimg va thu tinh 

5 ben ngoai co thi con cdi. Con cai de trimg vdo mdi trudng nude cdn con dijc 

xudt tinh dich ldn trung dl thu tinh. 

2. Thu tinh trong 

Thu tinh trong la hinh thuc thu tinh. trong dd, triing gap tinh triing va thu tinh d 

trong CO quan sinh due eiia con cdi. Vi vay, thu tinh phai ed qua trinh giao phdi giira 

con due va con cdi. 

• - Hay cho biet thu tinh a ech (hinh 45.3), d rin (hinh 45.4) la hinh thUc thu tinh 
ngoai hay thu tinh trong. Tai sao ? 

- Cho bie't Uu the eua thu tinh trong so vdi thu tinh ngoai. 

Hinh 45.3. Thu tinh a ech Hinh 45.4. Giao phoi va thu tinh a rin 

IV DE TRUTNG VA DE CON 
Trong sinh sdn hiiu tinh, rat nhilu lodi ddng vat de triing, nhilu lodi khae de con. 

Tat cd thii (trir thu thdp) de con, phdi thai phdt triln trong co the me nhd chat 
dinh dudng nhan tir co thi me, qua nhau thai. 

Ca, ludng cu, bd sdt va rdt nhilu loai ddng vat khdng xuong sdng de triing. 
Tuy nhien, cd vdi loai cd vd vai lodi bd sat de con. Triing thu tinh ndm lai trong dng 
ddn trung va phdt triln thdnh phdi nhd chat du tru ed d noan hoang chii khong phai 
nhd trao ddi chat qua nhau thai nhu d thu. 
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- Cho vi du ve vai loai ddng vat de trimg va de con. 

- Cho biet uu diem ciia mang thai va sinh con d thu so vai de trimg a cac 
ddng vat khae. 

; -Sink sdn kim tink la kiiu sinh sdn tqo ra cd the mdi qua kink 
» tkdnk vd kgjj nkdt giao tir dan boi due vd giao tir dan boi cdi de 
- tqo ra ko/j td I Udng bdi, kgjj tu pkdt trien tkdnk cd tki mdi. 

'^. - Qud trink sink sdn him tink gdm 3 giai doqn : kink tkdnk giao 
td. tku tink vd phdt trien phdi (hodc phdi tkaij. 

% - Sink sdn kim tink tqo ra cdc cd the mdi da dqng ve cdc ddc 
I diim di truyen. Vi vay, dgng vdt cd thi thick nghi vd pkdt triin trong 
i dieu kien sdng thay ddi. 
1 ' ' 
I - Tliii tinh ngodi Id hinh thdc thu tink md trirng gap tinh tning va 
I thu tink a ben ngodi ca the con cdi. 
J - Tku tink trong Id kink thdc thu tinh md trimg gap tink triing vd 

till! tink a trong ca quan sinh due ciia con cdi. 
-Hdu kit cdc lodi tkii de con. Cd. ludng cU, bd sdt vd rdt nhieu 

lodi dgng vat kkdng xuang sdng de trdng. 

Cau hoi va bai tap 
1. Cho bie't sU khae nhau gida sinh san vd tfnh va sinh san hCiu tinh, 

2. Cho VI du ve vai loai dgng vat c6 thu tinh ngoai. Tai sao thij tinh ngoai 
phai thuc hien trong mdi trudng nUde ? 

3. Cho vi dij ve vai loai dgng vat ed thu tinh trong. 

4. So sanh sinh san hUu tinh d dgng vat va thuc vat. 

Em CO biet ? 
H(5N NHAN CUNG NGUY HIEM ! 

O mot sd loai nhen, vao thdi ki sinh san, nhen due rdn ren bd den gan 
nhen cai. Neu nhen cai phat hien thay thi se tdm co ngay nhen dUc va 
chen thit ludn. Neu nhen due nao may min giao phdi dugc vdi nhen cai thi ngay 
sau khi giao phdi cung phai ba chan bd'n cang chay iron that nhanh vi neu cham 
chan mot chiit cd the se trd thanh bita an tuai ciia nhen cai. Day chinh la each 
ma nhen cai bo sung chat dU tru de de trimg va nudi con. 
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(Bd; 
46 CO CHE DIEU HOA SINH SAN 

Kich thich 
tii moi trUdng 
ngoai 

Dilu hod sinh san chu ylu la dilu hod sinh tinh va sinh tning. Trong dilu hod 
sinh tinh va sinh triing, he ndi tilt ddng vai trd chu yeu. Thdn kinh va eae nhan td 
moi trudng anh hudng ddn qud trinh sinh tmh vd sinh triing. 

I - CO CHE D I E U H O A S I N H T I N H V A S I N H T R O T N G 

1. Co che dieu hod sinh t inh 

Cac hoocmdn do 
cdc tuyen ndi tilt tilt ra 
di theo dudng mdu din 
tinh hoan kfeh thfch 
san sinh tinh triing. 

T Nghien ciru sa dd ca 
che dieu hoa sinh 
tinh (hinh 46.1) va tra 
Idi cac cau hdi sau : 

-Cho biet ten cac 
hoocmdn kich thich 
san sinh tinh tning d 
tinh hoan. 

- Tdng hoocmdn dd 
anh hudng den qua 
tnnh sinh tinh nhU 
the nao ? 

Khi ndng do testosteron 
trong mdu tang cao, cd 
vimg dudi ddi vd tuyin 
yen dIu bi ire ehi nen 
giam tilt GnRH, FSH vd 
LH (cdn ggi la ICSH). 

Hinh 46.1. Sa do ca che dieu hoa sinh tinh 

dng sinh tinh 
san sinh ra f\f<r:^ 
tinh trung 

Kicti thich 

lie che 
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Kich thich til 
moi trirdng ngoa 

2. Co che dieu hod sinh triimg 
Cac hoocmdn do cdc tuyin ndi tilt tilt ra di theo dudng mdu ddn budng triing 

kfeh thfch san sinh tning. 

• Nghien cuu sa 
dd ca che dieu 
hoa sinh trUng 
(hinh 46.2) va 
tra lai cac cau 
hoi sau: 

- Cho bie't ten 
cac hoocmdn 
anh hudng den 
qua trinh phat 
trien, chin va 
rung trUng. 

- Tirng hoocmdn 
dd anh hudng 
den qua trinh 
phat then, chin 
va rung trUng 
nhuthe nao ? 

Khi ndng do 
prdgesterdn va 
ost rdgen trong 
mdu tang cao. ea 
viing dudi ddi va 
tuyen yen dIu bi 
de chi nen giam 
tilt GnRH, VSH 
vd LH. 

Do ndng do ^jn^ 46.2. So dd ca che dieu hoa sinh trUng 
cae hoocmdn sinh 
due bien ddng theo chu ki nen qud trinh phdt triln, chin va rung cua triing cung diln 
ra theo chu ki. Cac loai ddng vat khdc nhau cd chu ki trung chin vd rung khae nhau. 

Vi du : 

- O viing nhiet ddi, chu ki chin va rung tning cua chudt la 5 ngay, bd 21 ngay, 
lgn 24 ngay, trau 25 ngay. Sd lugng tning rung trong mdi chu ki ciing khdc nhau. 

- 0 ngudi, trirng chin va rung diln ra theo chu ki thang, trung binh ed sau 28 
ngay lai ed mdt trung chin va rung. 

Kich thich 

LTc che 
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II - ANH HUONG CUA THAN KINH VA MOI TRUONG SONG 
DEN QUA TRiNH SINH TINH VA SINH T R Q N G 

Dudi day la mdt sd dnh hudng eiia thdn kinh va mdi trudng sdng den qud trinh 
sinh tinh va sinh triing : 

- Cang thdng thdn kinh keo ddi (stress), sg hai, lo au, budn philn keo ddi gay 
rdi loan qud trinh tning chin va rung, lam gidm sdn sinh tinh trung. 

- Su hien dien vd mui ciia eon due tdc dgng len he thdn kinh vd ndi tilt, qua dd 
anh hudng din qua trinh phdt triln, chin vd rung eiia trirng va dnh hirdng den hanh 
vi sinh due ciia eon cdi. 

- Thieu an, suy dinh dudng, che do an udng khdng hgp If gay rdi loan qua trinh 
chuyin hod vat chdt trong co the, tii dd dnh hudng din qua trinh sinh tinh va 
sinh tning. 

- Ngudi nghien thud'c la, nghien rugu, nghien ma tuy ed qua trinh sinh triing bi 
rdi loan, tinh hodn gidm klid nang sdn sinh tinh triing. 

- Cdc hoocmdn FSH, LH, testosteron vd GnRH cd vai trd ckii yiu 
trong qud trink sink tink a tinh hodn vd trong qud trink pkdt trien, ckin 
vd rung trirng d budng trirng. 

-Dieu tiit ndng do cdc koocmdn sink clue due vd cdi ckii yiu Id nhd 
mdi lien he ngugc td tuyen sink due len tuyin yen vd viing dudi doi. 

-He tkdn kink vd cdc nhdn td mdi trudng dnh hudng din qud trink 
sink tink vd sink trirng. 

Cau hoi va bai tap 
1. Hang ngay, phu nd udng vien thude tranh thai (chda progesterdn hoae 

prdgesterdn + ostrdgen) cd the tranh dugc mang thai, tai sao ? 

2. Rdi loan san xuat hoocmdn FSH, LH va testosteron co anh hudng den 

qua trinh sinh tinh hay khdng, tai sao ? 

3. Qua trinh san xuat hoocmdn FSH, LH, ostrdgen va prdgesterdn 
bj rdi loan cd anh hudng den qua trinh sinh trdng hay khdng, tai sao ? 
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DIEU KHIEN SINH SAN 0 DONG VAT VA 
SINH DE CO KE HOACH 0 NG00I 

1 DIEU KHIEN SINH SAN O DONG VAT 

• Hay cho bie't mdt so kinh nghiem lam tang sinh san trong chan nudi. 

1. Mot so bien phdp Idm thay doi so con 

a) Sit dung hoocmdn hodc ehdt kich thich tdng hgp 

Vf du : - Ca me, ed trdm cd khdng de trong ao nudi. Tiem dich chie't tir tuyen 
dudi nao cua cdc lodi ca khdc lam cho triing chfn hang loat, sau dd nan tning ra va 
cho thu tinh nhan tao ben ngodi co the rdi dem dp nd ra ed eon. 

- Tiem huyet thanh ngua chira cho trau, bd,... lam cho triing nhanh chfn 
va rung hoae lam chfn va rung nhilu trdng ciing mot lue, sau dd cho thu dnh nhan 
tao vdi dnh triing da chudn bi sdn. 

b) Thay ddi cdc yiu td moi trudng 

Vf du : Thay ddi thdi gian chieu sdng dd'i vdi ga nudi lam cho ga cd the de 
2 trting/ngay. 

c) Nudi cdy phoi 

Ki thuat nudi eay phdi mdi ra ddi va phdt trien trong nhiing nam gdn day va ngdy 
cang duge hoan thien. Tuy theo muc dich, ngudi ta cd thi theo cdc cdch khae nhau. 

Vi du : - Tiem hoocmdn thuc day su chfn vd rung cua nhilu triing rdi lay cdc 
tning dd ra ngodi. Cho cae trirng dd thu tinh vdi tinh trung trong dng nghiem vd 
nudi dudng cac hgp tir phat trien den mdt giai doan phdi nhdt dinh. Sau dd, dem edc 
phdi nay eay vdo tu cung eua con cdi. 

- Dl tang nhanh sd lugng mot sd lodi ddng vat quy hilm vdn ehi de mdt con 
trong mdt lua. ngudi ta cd thi tien hanh gay da thai nhan tao. Trudc tien, tiem 
hoocmdn thuc day sir chfn va rung ciia trung, rdi lay trung dd ra ngodi. 
Tiln hdnh thu tinh nhan tao dl duge hgp tir. Khi hgp tu dang phan chia (giai doan 
phdi vai t l bao), ngudi ta dung kl thuat de tdch rdi cdc te bao con ra khdi hgp tir. 
Mdi te bdo con se duge nudi dudng va phat triln thanh mot phdi mdi. Dem cdc phdi 
mdi cay vao tir cung ciia con cai di thu dugc nhilu eon tir mgt trung da thu tinh. 

d) Thu tinh nhdn tqo 

Tliu tinh nhan tao cd tac dung lam tang hieu qua thu tinh. Thu tinh nhan tao cd 
thi diln ra ben ngodi co thi hoae ben trong co thi. 
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- Thu tinh nhan tao ben ngoai co thi : Vf du. Ip nhe len bung ca da thanh thuc 
sinh due dl trung chfn tran vao mdt cai dia rdi rdt nhe tmh dich (se ca due chiia tinh 
triing) len tren. Dung long ga dao nhe dl trdn dIu tning vdi tinh triing dl ga}' thu 
tinh. Thu tinh nhan tao theo each nay dat hieu sudt thu tinh rat cao, khoang 80-90% 
so vdi khoang 40 % thu tinh trong dieu kien tu nhien. 

- Thu tinh nhan tao ben trong co thi : Tinh triing lay tu con due va dugc bao 
quan d trang thai tilm sinh trong nito long d nhiet do -196"C. Thdi gian bao quan 
tinh triing cd thi keo dai hang thdng, hang nam. Khi cdn thu tinh, ngudi ta nang 
nhiet do dl tinh triing phuc hdi kha nang di dgng. Sau dd. chia tinh triing thanh 
nhilu mdu vdi lilu lugng thfch hgp, rdi dua vao co quan sinh due eiia cac con cai 
dl thu tinh. Thu tinh nhan tao theo cdch nay dat hieu qua sinh san cao va dl dat 
dugc muc dfch chgn Igc nhung dac dilm mong mudn d con due gidng. 

2. Mot so' bien phdp dieu khien gidi tfnh 

Tuy theo nhu cdu ma ngudi ta cd thi dilu khiln gidi tfnh cua ddng vat theo 
hirdng due hay cdi. Vf du, mudn tang nhanh dan gia siie, gia edm cdn tang nhilu 
con cai, vi mdt con due ed thi thu tinh cho nhilu con cai. Mudn cd nhieu trimg va 
sfia can tao ra nhieu con cai. Mudn nhilu thit can tao ra nhilu con due vi con due 
thudng to hon va ldn nhanh hon. Nhilu khi can tao ra con due dl lay san phdm cd 
nhilu d con due nhu nhung huou, Idng cim. to tdm,... 

Dudi day la mdt sd bien phdp dilu khiln gidi tfnh : 

- Sir dung cae bien phap kl thuat nhu Igc, li tam, dien di dl tach tinh triing 
thanh 2 loai, mdt loai ed nhiem sde thi gidi tfnh X va loai kia co nhilm sdc thi 
gidi tfnh Y. Tuy theo nhu cau \'l due hay cai dl chgn ra mdt loai tinh triing cho 
thu tinh vdi triing. 

- Nudi ca rd phi bdt (ea nho) bdng 17-metyltestoster6n (mdt loai hoocmdn 
testosterdn tdng hgp) kem theo vitamin C se tao ra 90% ea rd phi due. 

• - NhUng bien phap nao lam tang sinh san a ddng vat ? 
- Neu mot so bien phap dieu khien gidi tinh a dgng vat. 
- Dieu khien gidi tinh ciia dan con cd y nghia nhu the nao trong chan nudi ? 
- Tai sao phai cam xae dinh gidi tinh ciia thai nhi ngudi ? 

II S INH D E CO KE H O A C H 6 N G U O I 

1. Sinh de cd ke hoach Id gi ? 
Sinh de cd k l hoach Id dilu chinh vl sd con, thdi dilm sinh con va khoang each 

sinh eon sao cho phii hgp vdi viec nang cao chat lugng cudc sdng cua mdi ca nhan. 
gia dinh va xa hdi. 

• Vi sao phai sinh de cd ke hoach ? 
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(Bdi ^ _, DIEU KHIEN SINH SAN 0 DONG VAT VA 
SINH DE CO KE HOACH 0 NG00I 47 

1 - DIEU KHIEN SINH SAN 6 DONG VAT 

• Hay cho biet mdt sd kinh nghiem lam tang sinh san trong chan nudi. 

1. Mot so' bien phdp Idm thay ddi so con 

a) Sd dung hoocmdn hoae ehdt kich thich tong hgp 

Vf du : - Ca me, ed trdm ed khdng de trong ao nudi. Tiem dich chie't tir tuyen 
dudi nao eua cdc loai ca khae lam cho trimg chfn hang loat, sau dd nan tning ra va 
cho thu tinh nhan tao ben ngoai co thi rdi dem dp nd ra cd eon. 

- Tidm huylt thanh ngua chua cho trau, bd,... lam cho tning nhanh chfn 
va ning hoae Idm chfn va rung nhilu tning ciing mdt luc, sau dd cho thu tinh nhan 
tao vdi tinh trung da chudn bi sdn, 

b) Thay ddi cdc yiu td moi trudng 

Vf du : Thay ddi thdi gian ehilu sang ddi vdi ga nudi lam cho gd ed thi de 
2 trung/ngay. 

c) Nudi cdy phoi 

Ki thuat nudi cdy phdi mdi ra ddi vd phat triln trong nhung nam gdn day va ngdy 
cang dugc hodn thien. Tuy theo muc dfch, ngudi ta cd thi theo edc cdch khdc nhau. 

Vf du : - Tiem hoocmdn thuc ddy sir chfn va rung ciia nhilu triing rdi Idy cdc 
In'mg dd ra ngoai. Cho cac trung dd thu tinh vdi tinh triing trong dng nghiem vd 
nudi dudng cae hgp tir phat trien den mdt giai doan phdi nhdt dinh. Sau dd, dem eae 
phdi nay cay vao tu cung cua con cdi. 

- Dl tang nhanh so lugng mot sd loai ddng vat quy hiem vdn chi de mgt eon 
trong mdt lua, ngudi ta cd thi tiln hanh gay da thai nhan tao. Trudc tien, tiem 
hoocmdn thiie ddy sir chfn va rung cua trung. rdi lay tning dd ra ngoai. 
Tiln hanh thu tinh nhan tao de dugc hgp tir. Khi hgp tir dang phan chia (giai doan 
phdi vai te bao). ngudi ta diing kl thuat dl tach rdi cae t l bao eon ra khdi hgp tir. 
Mdi t l bao con se dugc nudi dudng va phat triln thanh mdt phdi mdi. Dem edc phdi 
mdi cay vao tu cung ciia con cdi de thu dugc nhilu con tir mdt triing da thu tinh. 

d) Thu tinh nhdn tqo 

Tliii tinh nhan tao cd tdc dung lam tang hieu qud thu tinh. Thu tinh nhan tao ed 
thi diln ra ben ngoai co the hoae ben trong eo thi. 
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- Thu tinh nhan tao ben ngoai co the : Vf du, ep nhe len bung ed da thanh thuc 
sinh due dl triing chfn tran vao mdt cai dTa rdi rdt nhe tinh dich (se ca due chda tinh 
triing) len tren. Diing Idng ga dao nhe dl trdn dIu tning vdi tinh triing dl gay thu 
tinh. Thu tinh nhan tao theo each ndy dat hieu suat thu tinh rdt cao, khoang 80-90% 
so vdi khoang 40 % thii tinh trong dieu kien tu nhien. 

- Thu tinh nhan tao ben trong co thi : Tinh trung lay tu eon due va dugc bao 
quan d trang thai tilm sinh trong nito Idng d nhiet do -196"C. Thdi gian bao quan 
tinh trung cd thi keo dai hang thang, hang nam. Khi cdn thu tinh, ngudi ta nang 
nhiet do dl tinh triing phuc hdi khd nang di ddng. Sau dd, chia tinh triing thdnh 
nhilu mdu vdi lilu lugng thich hgp, rdi dua vao co quan sinh due eiia cae con cai 
dl thu tinh. Thu tinh nhan tao theo each nay dat hieu qud sinh san cao va de dat 
dugc muc dfch chgn Igc nhung dac dilm mong mudn d con due gid'ng. 

2. Mot so' bien phdp dieu khien gidi tinh 

Tuy theo nhu cdu ma ngudi ta cd thi dilu khiln gidi tfnh cua ddng vat theo 
hudng due hay edi. Vf du, mudn tang nhanh dan gia sdc, gia edm cdn tang nhilu 
con cdi, vi mdt con due ed thi thu tinh cho nhieu con cdi. Mudn cd nhilu trung vd 
sua can tao ra nhilu eon edi. Mudn nhilu thit can tao ra nhilu eon due vi con due 
thudng to hon va ldn nhanh hon. Nhilu khi cdn tao ra con due de lay sdn phdm cd 
nhilu d con due nhu nhung huou, Idng cim. to tdm,... 

Dudi day la mgt sd bidn phap dieu khiln gidi tfnh : 

- Sir dung edc bien phdp kT thuat nhu Igc, li tam, dien di de tach tinh triing 
thdnh 2 loai, mdt loai cd nhilm sde thi gidi tfnh X va loai kia ed nhilm sdc thi 
gidi tfnh Y. Tuy theo nhu cau vl due hay edi dl ehgn ra mdt loai tinh triing cho 
thu tinh vdi trirng. 

- Nudi ca rd phi bdt (ca nhd) bdng 17-metyltestosterdn (mgt loai hoocmdn 
testosterdn tdng hgp) kem theo vitamin C se tao ra 90% ca rd phi due. 

• - NhUng bien phap nao lam tang sinh san a dgng vat ? 
- Neu mdt sd bien phap dieu khien gidi tinh d ddng vat. 
- Dieu khien gidi tinh ciia dan con cd y nghla nhuthenao trong chan nudi ? 
- Tai sao phai cam xae dinh gidi tinh ciia thai nhi ngudi ? 

II SINH DE CO KE HOACH 6 NGUOI 

1. Sinh de cd ke hoqch Id gi ? 
Sinh de cd k l hoach la dilu chinh vl sd con, thdi dilm sinh con va khoang cdch 

sinh con sao cho phu hgp vdi viec nang cao cha't lugng cudc sdng ciia m.di cd nhan, 
gia dinh va xa hot. 

• Vl sao phai sinh de ed ke hoach ? 
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2. Cdc bien phdp trdnh thai 
Dl cd thi chii ddng sinh eon theo k l hoach can phai ed bilu bilt vl edc bien 

phdp tranh thai va su dung chung. Cac bidn phdp trdnh thai hien nay dang duge su 
dung rdng rai va deu mang lai hieu qua trdnh thai cao. Tuy nhien, cdn phai lua ehgn 
nhung bien phdp tranh thai phii hgp ddi vdi mdi ngudi. Vf du, nu vi thanh nien 
khdng ndn su diing bien phdp dinh sdn ma nen su dung cdc bidn phdp trdnh 
thai khae. 

• Hay dien ten cac bien phap tranh thai vao cot thUhai trong bang 47 va giai thich 
tai sao sd dung cac bien phap dd lai giiip phu nU tranh thai (ca che tac dung 
eiia bien phap tranh thai). 

Bang 47. Cdc bien phdp trdnh thai 

STT 

1 

2 

3 

4 

5 

6 

7 

Ten bien phap tranh thai 

Tinh ngay ^ ^ ^ ^ ^ ^ - ^ ^ ^ 

tning rung ^hC / \ l ^ k 
Bi7 \ / '^BSSGB"" 

l A \ liM 

§>-iiin> 
\ .^Thuoc vien tranh ttiai ^ •. 
Vo ,Q. Q.O. D. D .D o ) 

rp<>,^^—^ 

Dung cy tu cung ^^ \^W/ ^ ^ 
C J ^ ^ ^ ^ T T ^ \ [|/y—Tucung 

fC. \^^~~^^/*tfeyOng 
BuongJo W / / o ' dan trung 
ttung V j ^ ^ 

Tinti hoan \\Llyl 

Ctf che tac dung 

Tranh giao hgp 
vao ngay tning rung 
(vdo khodng giira 
chu ki kinh nguydt) 
de tinh trimg khdng 
gap duge tning. 

1 
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Rieng phd thai (nao, hut thai) khdng duge coi la bien phap sinh de cd ke hoach. 
Phd thai cd thi giiip dugc phu nir trdnh sinh con ngodi y mudn trong nhirng trudng 
hgp ngudi phu nu cdn qua tre (d tudi vi thdnh nien), eo thi khdng dii siie mang thai 
hoae khi ngudi phii nu dang bi benh tim maeh, nhilm HIV hoae khi ngudi phu nu 
da sinh nhilu con,... 

Tuy nhidn, pha thai ed thi gay ra nhirng hau qua nghiem trgng dd'i vdi ngudi 
phu nCr nhu mdt nhilu mau, viem nhilm co quan sinh due, cd thi gay vd sinh, tham 
chf gay tir vong. Vi vay, vdn dl pha thai cdn phai dugc bdc ,si tu va'n vd ehi ndn 
phd thai d cdc co sd y te cd du dilu kien phd thai an todn. 

- Diiu ckink sd con a ddng vdt bdng cdck sir dung koocmdn (tu 
nhien hade tdng kgp), thay ddi cdc yiu td moi trudng, xir li giao td, thu 
tink nkdn tqo, nudi cdy phdi.... 

-Dieu khiin gidi tink bdng cdck sir dung koocmdn. tdch tink tning,... 
-Sink de cd kihoqck Id diiu chinh ve sd con, tkdi diem sink con vd 

kkodng cdch sinh con sao cko phii hgp vdi viec ndng cao chdt lugng 
cudc sdng ciia mdi cd nhdn, gia dink vd xd hoi. 

- Co nhiiu bien pkdp sink de cd kikoqck kieu qud nku diing bao 
cao su, dung cu tucung. tkudc trunk tkai, dink sdn nam vd nir, tinh ngdy 
run^ trdng, xudt tinh ngodi dm dao... 

\ 

Cau hoi va bai tap 
1. Nudi ca'y phdi giai quyet dugc van de gi trong sinh de d ngUdi ? 

2. Tai sao nd vi thanh nien khdng nen sddung bien phap dinh san ma nen 

sddung cac bien phap tranh thai khae ? 

3. Tai sao pha thai khdng dUOc xem la bien phap sinh de co ke hoach ma 

chi la bien phap tranh de bat dac dT ? 

Em CO biet ? 
51NH 9E "KH(3N(5 (;E HOACH" 

Hiem cd loai thii nao min de nhu chudt. Mdi nam, chudt cai cd the de 6 Ida, moi 
Ida tu 5 den 10 con. Chudt non Idn nhanh, sau 3 thang tuoi bit dau de. Chi can 
sau 1 nam, mgt ddi chudt cd the sinh ra 300 con, chau chit,... va sau 2 nam eon 
so do cd the len tdi 300.000. Cung may ma tuoi thg ciia chung tuang dd'i thap, trung 
binh khoang 4-5 thang, chung de nhidm dich benh va bl nhieu ke thu an thit. 
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(Bdi 
48 ON TAP CH00NG II, III VA IV 

I - CAM UfNG 

- So sanh cam ting d thuc vat va d ddng vat. 

- Diln ten cac giai doan ciia dien the hoat dgng vao eae d hinh chu nhat tren 
so dd dudi day : 

mV 

+50 

+40 

+30 

+20 

+10 

0 

-1(1 

-20 

-SO 

-40 

-50 

-50 : 

-70 

A 
0 j 

-f-l ^ -f- h 
V, 00 giay 

Hinh 48. Sa do dien the hoat dqng 

- Phan biet tap tfnh bam sinh va tap tfnh hgc dugc. 

II SINH TRUONG VA PHAT TRIEN 

- Phan biet sinh trudng va phat trien. 

- Neu nhung dilm gidng nhau va khdc nhau giCra sinh trudng va phat triln d 
thuc vat va ddng vat. 
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- Kl ten edc hoocmdn anh hudng den sinh trudng va phat triln d thuc vat va 
dong vat. 

- Bang 48 ghi ten 5 hoocmdn thuc vat va cae ung dung ciia nd trong thuc tiln. 
Hay dung mui ten ndi hoocmdn vdi ung dung eua nd. 

Bang 48. Hoocmdn vd dng dung 

Hoocmon 

Auxin 

Gibdrelin 

Xitdkinin 

Etilen 

Axit abxixic 

Ung dung 

Thuc qua chin, tao qua trdi vu 

Nudi eay md va te bao thuc vat 

Pha ngu cho eii khoai tay 

Kfeh thfch canh giam ra rl 

Ddng khi khdng 

- Phan biet sinh trudng va phat triln qua biln thai hoan toan, bien thai khdng 
hoan toan va khdng qua bien thdi. 

Ill - SINH SAN 

- Neu nhung dilm gid'ng nhau va khdc nhau giua sinh san d thuc vat va 
dgng vat. 

- Kl ten cac hoocmdn dieu hod sinh sdn d thuc vat \a ddng vat. 
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Muc luc 
Trang 

Lai noi ddu 

Phan bon. SINH HOC CO THE 5 

CHJONG I. CHUYEN HOA VAT CHAT VA NANG LL/ONG 6 

A - Chuyen hoa vat chat va nang lUdng d thifc vat 6 

1. Sir hap thu nudc va mudi khoang a rt 6 Ba 

Ba 

Ba 

Ba 

Ba 

Ba 

Ba 

0 2. Van chuyen cac chat trong cay 

3. Thoat hai nudc 1-

4. Vai tro cua cac nguyen to khoang ^0 

5. Dinh duong nita d thuc vat 25 

6. Dinh duong nito d thuc vat (tiep theo) 28 

7. Thuc hanh : Thi nghiem thoat hoi nudc 
va thi nghiem ve vai tro ciia phan bon 32 

Bai 8. Quang hop 6 thirc vat -36 

Bai 9. Quang hgp d cac nhom thuc vat C .̂ C_̂  va CAM 40 

Bai 10. Anh huong cua cac nhan td ngoai canh den quang hgp 44 

Bai 11. Quang hgp \a nang suat cay trong 48 

Bai 12. Ho hap o thirc \at 5i 

Bai 13. Tliirc hanh : Phat hien diep luc va carotenoit 56 

Bai 14. Thuc hanh : Phat hien ho hap d thirc vat 59 

B - Chuyen hoa vat chat va nang lugng d dong vat 61 

Bai 15. Tieu hoa a dpng vat 61 

Bai 16. Tieu hoa d dong vat (tie'p theoi 67 

Bai 17. Ho hap a dong vat 71 

Bai 18. Tuan hoan mau 77 

Bai 19. Tuan hoan mau (tiep theo) 81 

Bai 20. Can bang noi moi 86 

Bai 21. Thuc hanh : Do mot sd chi tieu sinh If d ngudi 91 

Bai 22. On tap chuang I 94 

CHUONG II. CAM ONG 97 

A - Cam ung d thirc vat 97 

Bai 23. Hudng dong 97 
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Bai 24. Ung dong 102 

Bai 25. Thuc hanh : Huong dong 10̂ ^ 

B - Cam ling d dong vat IQ^ 

Bai 26. Cam irng o dc)ng vat lOy 

Bai 27. Cam irng d dong vai (lic'p theo) 111 

Bai 28. Dien the nghi 114 

Bai 29. Dien the hoat dong vii sir lan tiu\611 ,\iing than kinh 117 

Bai 30. Truyen tin qua xinap ] 21 

Bai 31. Tap tfnh cua dong vat ] 24 

Bai 32. Tap tfnh ciia dong vat (tiep theo) 127 

Bai 33. Tlutc hanh : Xem phim \-c tap tfnh ciia dong vat 133 

CHl/ONG III. SINH TRLTONG VA PHAT TRIEN 134 

A - Sinh trUdng va phat trien d thuc vat 134 

Bai 34. Sinh truong a thi.i'c vat 134 

Bai 35. Hoocmon thi.rc vat 139 

Bai 36. Phat trien o thuc vat co hoa 143 

B - Sinh trudng va phat trien d dgng vat 147 

Bai 37. Sinh truong va phiit trien d d(j)ng vat 147 

Bai 38. Cac nhan to anh huong deii sinh trudng va phat trien 6 dong vat 152 

Bai 39. Cac nhan td anh hudng den sinh trudng 
va phat trien d dong vat (tiep theo) 155 

Bai 40. Thi,rc hanh : Xem phim v6 sinh truong vii phiit trien a dpng vat 158 

CHLfONG IV. SINH SAN 1?9 
A-Sinh san d thuc vat 1?^ 

Bai 41. Sinh san v6 tfnh a thuc vat 1-̂ 9 

Bai 42. Sinh san huu tfnh 6 thirc \'at '^-^ 

Bai 43. Tlurc hanh : Nhan gidng \6 tfnh o thirc vat bang giiim. chiet. ghep 167 
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