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TOM TAT

Thi nghiém dwoc tién hanh trong vu xuan nam 2014 (thang 3 - 10), bé tri tudn tw, khéng nhéc lai trong khu thi
nghiém déng rudng ctia khoa Néng Hoc nham tim hidu dac diém quang hop va tich Ity chat khd vé cd clia 16 gibng
khoai so thu thap & cac tinh phia Bac Viét Nam & hai thoi ky b4t dau phan héa cu va khi cay ngirng sinh trwéng va
chuyén sang tan lui. K&t qua cho thay: (1) Cwéng dd quang hop (CDQH) cua théi ky bat dau phan hoéa than cd trong
didu kién vu xuan & mién Bac Viét Nam c6 gia tri cao hon cac giai doan khac do didu kién anh sang yéu va nhiét do
thap hon cubi giai doan ngirng sinh trwdng va dau giai doan tan lui, tich 10y vé& ch. Gia tri CDQH khéng phai la yéu t6
quyét dinh t&i nang suat, cé thé cAn phai xem xét két hop vai thei gian duy tri quang hop trong ngay. (2) CDQH &
thoi ky dAu clia phan héa than ci twong quan thuan nghich rat chét véi ndng dd CO, trong gian bao (r = -0,91) trong
khi d6, CDQH the&i ky dau cla giai doan tan lui lai twvong quan duwong chat véi d6 nhay khi khéng (r = 0,74) va téc do
thoat hoi nwéc (r = 0,84). (3) NAR twong quan thuan chat véi CGR & giai doan dau phan héa cu véir = 0,66, ngwoc
lai twong quan nghich rat chat & giai doan dau cha tan lui va tich ldy vé ¢t r = -0,85. (4) Hai gibng Hau Xit- Ha Giang
(G8) va To Hau - Lao Cai (G5) 1a hai gibng cho ndng suat cao nhét khi tréng & diéu kién ddng béng, cé dic diém
chung 1a: cho téc d6 tang trwdng cli (CoGR) cao va déu xuyén subt ca thdi ky sinh trwdng phat trién, dic biét 13 &
giai doan d&u cla tan lui van cho tich Iy vé ct twong déi I&n.

Ti khoa: Khoai so, Colocasia esculenta (L.) Schott, cwdng d6 quang hop (CDQH), téc dd téng trwéng cl
(CoGR), tbc do téng trwdng cay trong (CGR), hiéu suét quang hop thuan (NAR).

Photosynthesis and Plant Growth Rate of Taro (Colocasia esculenta var. esculenta)
at Corm Initiation and Bulking Stages

ABSTRACT

A field trial was conducted from March to October 2014 in the experimental area of Agronomy Faculty, VNUA.
The research aimed to determine photosynthesis and dry matter assimilation rate at corm initiation and corm bulking
stages of 16 taro varieties collected from the northern part of Vietham. The results showed that: (1) CO, exchange
rate (CER) at the beginning of rapid root and shoot development with corm initiation was higher than that in other
phases due to lower radiation and temperature at the beginning of spring season. (2) A strong negative correlation
was found between CER and intercellular CO2 concentration (r = -0.91) at the beginning of rapid root and shoot
development with corm initiation However, there existed a relatively strong correlation between CER with stomatal
conductance (r = 0.74) and leaf transpiration rate (r = 0.84) at the beginning of the senescence period. (3) Thre was a
strong positive correlation between NAR and CGR (r = 0.66) at the beginning of rapid root and shoot development
with corm initiation, in contrast, a strong negative correlation of that were found at the beginning of the senescence
period. (4) Two varieties: Hau Xit and To Hau performed highest yield and showed high and uniform corm growth rate
throughout growth and development, even at the beginning of the senescence. period.

Keywords: Taro, Colocasia esculenta (L.) Schott, CO, exchange rate (CER), crop growth rate (CGR), Cormel
growth rate (CoGR), net assimilation rate (NAR).
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Quang hop va téc d6 tang trwdng cta khoai so (Colocasia ecsculenta var. esculenta) & thoi ky bat ddu phan hoa cu
va th&i ky tang nhanh tich IGy vao cu ngtrng sinh trwéng than la

1. MO PAU

Nhém cay khoai so (Colocasia ecsculenta
(L.) Schott) thuoc ho Ray (Araceae), c6 ngudn
goc tai Pong Nam A (De Candolle, 1984), 1a mot
trong nhiing cay luong thuc c6 lich st lau doi, t
khoang 10.000 nim trudc. Viét Nam la mot
trong nhiing trung tAm khdi nguyén vé da dang
di truyén cta cdy khoai so. Nhém khoai so &
Viét Nam dudc trong phd bién & nhiéu noi do c¢6
tinh thich ting rong, nguén gen cta ciy khoai so
rat da dang va phong phu, la cay 14y cu quan
trong thit 4 sau khoai tay, khoai lang va sén. 0
nhiéu tinh mién ndi, né déng vai trd quan trong
doi v6i an toan luong thuc ctia hd néng dan
(Nguyén Thi Ngoc Hué va cs., 2005), vi vay ¢
tiém nang phat trién rit t6t véi gia tri kinh t&
cao. Theo Vincent (2009), vong ddi cua ciy khoai
so dugc chia ra sau giai doan: (1) Hinh thanh ré
va than 14; (2) Phat trién ré va than 14 trén mét
da't, phan héa than ct; (3) Than 14 va ré phat
trién t6i da va ting kich thudc than ct; (4) Tich
lity chat kho vao than 14; (5) Than 14 ngiing sinh
trudng, tich lity chat khoé vao than cu; (6) Giai
doan ngu nghi. Giai doan (2) va giai doan (5)
quyét dinh rat nhiéu téi s lugng, khéi lugng va
chat lugng ct, tir d6 anh hudng rat 16n dén ning
sudt cu sau nay.

Dé phat trién cac gidng c6 tiém ning vé
ning sudt va pham chat, viéc hiéu ro dic diém
sinh ly cta loai cAy nay, dic biét 1a cic qua
trinh quan trong nhu quang hop va tich lity chat
kho 1a rat can thiét. Tuy nhién, chua c6 nghién

cttu nao vé sinh ly quang hgp va tich liiy chat
kho trén cay khoai so ban dia ¢ Viét Nam. Cac
nghién trong nudc cho téi nay méi chi tap trung
chi yéu theo huéng: Nghién cttu da dang di
truyén cua cac tac gia Nguyén Vian Viét (2002),
Nguyén Vin Giang va cs. (2013); Nguyén Thi
Ngoc Hué va cs. (2003, 2005); khao nghiém
gibng va xdy dung quy trinh san xuat clia cac
tac gia Nguyén Thi Hué va cs. (2005), Luu Ngoc
Trinh va cs. (2009), Lé Viét Bao va cs. (2010);
nghién cttu kha nang nhan giéng tao cu in vitro
(nudi cdy mo) cua cac tac gid Dang Thanh Mai
va cs. (2011), Nguyén Viét Hung va cs. (2011).
Vi vay, nghién cGu nay dudc tién hanh
nhdm danh gia dic diém quang hgp va méi
quan hé giiia hiéu suit quang hgp thuan véi toc
do tang trudng cua khoai so ¢ hai thoi ky quan
trong cua sy hinh thanh va tich lity manh vé cu:
bit dau phan héa ci (2) va thdéi ky than la
ngiing sinh trudng va tang tich lity vao cu (5).

2. VAT LIEU VA PHUONG PHAP

Vat liéu nghién ctiu gbm 16 giéng khoai so
thu thap dugc 6 mién Bac Viét Nam (Bang 1)

Thi nghiém dugdc tién hanh ngoai dong
rudng trong nam 2014 tu thang 3 téi thang 10.
Céc giong duge tréng tuin tu khong nhic lai.
Mbi luéng trong 6,4 m? (3,6 x 1 m), rdnh rong
0,6 m. Khoai dudc trong theo hang kép véi mat
do 0,3 x 0,5 m (c-c x h-h) tuong ducng véi
37.000 cay/ha. Phin bén dudc ap dung véi

Bang 1. 16 giong khoai so thu thap tit cac tinh phia Bic Viét Nam

g::‘):g Tén dia phuong Ngudn géc thu thap g::‘):g Tén dia phwong Ngudn géc thu thap
G1 Khoai so Tay Hau Bac Yén - Son La G10 Khoai so tim Vién KHNLMNPB
G3 Mac Phuéc HOm Phu Yén - Son La G11 Khoai so Co Trd bién Bién
G4 Ma Phuoc Bac Yén - Son La G12  Khoai so Ddi Van Chén - Yén Bai
G5 KT3 - To Hau Béc Ha - Lao Cai G13 Khoai so Co P6 Cho Vién KHNLMNPB
G6 Co Léng Méc Chau - Son La G14 Ho Cach Than Uyén - Lai Chau
G7 KT2 - Co Cai Tram TAu - Yén Bai G15 Phuwdc Danh Vién KHNLMNPB
G8 Hau Xit Béc Mé - Ha Giang G16 Co Chu Ha Ky Son - Nghé An
G9 Khoai so Tréng Pa BAc - Hoa Binh G17 KT1/Khoai Baéi Phu Yén - Son La

Ghi chii: KH: Ky hiéu, Vién KHNLMNPB: Vién khoa hoc Nong LAm mién nii phia Béc.
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lugng: 695 kg phan vi sinh: 100 kg N: 80 kg
P,0;: 100 kg K,0 cho 1 ha; bén 16t: 100% P,0;
va pha nvi sinh, thic 1an 1 (sau tréng 30 ngay):
50% N + 33% K,O, thic lan 2 (90 ngay sau
tréng): 50% N + 67% K,0.

Cac chi tiéu sinh ly dudc danh gia:

- Dién tich 14, khéi lugng chat kho ctia than,
14, ct qua cac giai doan sinh trudng, mau dugc
14y 1 lan/thang, méi 1an 14y 5 cay/giong. Dién
tich 14 do bing phuong phap can nhanh, than,
14, ci dugc ria sach va siy kho trong 48h 6 80°C
dén khoi lugng khéng d6i duge dé tinh RGR,
CoGR va NAR.

- T6c @6 tang trudng cdy trong:
InWo —Inl; I —InWh,
RGR = 22270 moGR = e o

42l 78 5l

- Hiéu suit quang hop thuan dudgc tinh theo

cong thic:
NAR = (H"z—w._ ) (:naz—:na._)
ta—ta Ag—A,
Trong do:

W,, W, 1a khéi lugng chét kho toan cay,

W.,, W,, 1a khéi lugng chat khé cua cu cua
cac 1an 14y mau 2 va 1;

A,, A,: dién tich 1a/cay 2 1an 14y mau 2 va 1;

t,-t,: thoi gian gitia 2 1an 14y mau.

- Cuong d6 quang hgp va cac chi tiéu lién
quan dén quang hop: @6 dan khi khéng (Cond),
néng d6 CO, trong gian bao (Ci) duge do 1
thang, 2 thang va 5 thang sau trong bang may
Licor 6400 (USA) ¢ nhiét do 30°C, néng do CO,
12 400 ppm, cudng dd anh sang 1.500 pmol/m%/s
va d6 4m tuong d6i 14 60%. Po quang hop 6 mot
14 phia trén cing d3 md hoan toan.

- Niang suat ci va cac yéu t6 ciu thanh
ning sudt cu dudc xac dinh vao thoi gian thu
hoach.

- 86 liéu dugc do dém, phan tich tuong quan
bing phan mém Sigmaplot 12.0 va Excel.

3. KET QUA VA THAO LUAN

Dua vao su tdng trudng cua chiéu cao cay,
chia ra céc giai doan sinh trudng cua khoai so
trong tap doan thi nghiém nhu sau: (1) Hinh
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thanh ré va than la: 0 - 30 ngay sau tréng
(NST); (2) Phat trién ré va than 14 trén mat dat,
phan héa than ct; 30NST - SONST; (3) Than 1a
va r8 phat trién toi da va tang kich thuéc than
ci: 8ONST - 110NST; (4) Tich lty chat khé vao
than 14a; 110/120NST- 160NST; (5) Than la
nging sinh trudng, tich lity chit kho vao than
cu; 160 - 210; (6) Giai doan ngu nghi: thu hoach

Hai giai doan danh gia la tu 30 ngay sau
trong (NST) cho t6i 80 NST, day la giai doan
phat trién nhanh ré va than 14 trén mat dat,
phan héa than cu va giai doan thi hai 1a ti&t 160
NST - 210 NST la giai doan thén 14 ngting sinh
trudng, tich lity chat kho vao than cu.

O thdi ky dAu cla giai doan 2 (1 thang sau
trong - TST), cuong d6 quang hop (CPDQH) cia
tat ca cac giéng dat miic cao nhat so véi thoi ky
sau cua giai doan 2 (2 TST) va thoi ky dau cua
gial doan 5 (5 TST), gia tri CDQH dao déng tu
18,32 (umol CO,/m?s™) (G3) t6i 25,01 (umol
CO,/m?s") (G11). Giai doan nay cudng dd anh
sang yéu: cao nhit PARo = 681,45 lux, thap
nhat PARo = 163.8 lux (khi ¢6 may) (s6 liéu khi
tudgng khong dudce trinh bay § day), nhiét d6 kha
mat, trung binh 27,5 °C. Thoi ky mudn cta giai
doan 2, than 14 tuy phat trién manh hon nhung
CPQH cua cay lai giam dang ké so v6i thoi ky
diu trong cung giai doan, gia tri CPQH dao
dong tit 10.00 (umol COy/m?s™) (G8) t6i 19,86
(umol COy/m?s™) (G4). Lic nay cuong do6 chiéu
sang rat manh, cao nhat PAR = 1784 lux, thap
nhat PARo = 458 lux (khi troi c6 may nhung rat
it), nhiét dé6 khong khi ciing tang cao téi trung
binh 36°C. Sang dau giai doan 5, CPDQH ctia cac
giong déu cao hon so véi thoi ky muoén cta giai
doan 2, nhung van thap hon thoi ky sém cua
giai doan nay, giéng cao nhit G17 dat 23,06
(umol CO,/m?s!), thap nhat 1a G11 dat 11,86
(umol CO,/m?™). Cuong d6 anh sang lic nay
cao nhat véi PARo = 2006 lux & cuc trén, 687 lux
d cuc duéi, nhiét d6 lic nay khoang 33 - 34°C.
Trong diéu kién anh sang yéu va mat mé, khoai
so quang hop manh hon, da c6 nhiéu két qua
trude day ciing cho thay khoai so 1a cay chiu che
béng rat tét. Néu tréng khoai so trong diéu kién
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Quang hop va téc d6 tang trwdng cta khoai so (Colocasia ecsculenta var. esculenta) & thoi ky bat ddu phan hoa cu
va th&i ky tang nhanh tich IGy vao cu ngtrng sinh trwéng than la

anh sang chi bang 30% anh sang mat troi tu kién ngoai canh. K&t qua nay trai ngudc véi két
nhién thi mat do6 khi khong va ham lugng diép qua cua Tunnell va Arditti (1983): cudng do
luc sé tang lén, diéu nay xay ra c6 thé do su quang hgp cua cay khoai so tang dan cung véi
tang hiéu suit quang hgp trong diéu kién anh su sinh trudng va phat trién cta bo 14, va c6 gia
sang thap (Onwueme and Johnson, 2000). tri 16n nhat (CPQHTD) & thoi diém 2 tudn sau
Quang hogp cta khoai so rat man cam véi diéu  khi bo 14 dat kich thudc téi da.
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Thoi gian (ngay)
Hinh 1. Sy ting trudng chiéu cao ciy cua khoai so

Ghi chii: TST: thang sau trong, 2 ti gidc khoanh giai doan 2 va 5
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Hinh 2. Cudng dé quang hgp ctia khoai so 1, 2 va 5 thang sau trong
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Hinh 3. Tuong quan gitta CDQH va do nhay khi khéng: 3a: 1TST, 3b: 2TST; 3c: 5 TST
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Hinh 4. Tuong quan gitta CDQH va nong dé CO,
trong gian bao: 3a: 1TST, 3b: 2TST; 3c: 5 TST
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Quang hop va téc d6 tang trwdng cta khoai so (Colocasia ecsculenta var. esculenta) & thoi ky bat ddu phan hoa cu
va th&i ky tang nhanh tich IGy vao cu ngtrng sinh trwéng than la
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Hinh 5. Tuong quan gitta CPDQH va téc dé thoat hoi nuée 5a: 1TST, 5b: 2TST; 5¢: 5 TST
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Hinh 6. Tuong quan giita toc do ting trudng cay trong
va hiéu suit quang hop thuan - 6a: Giai doan (2), 6b: Giai doan (5)

CDbQH tuong quan thuan véi d6 nhay khi
khéng & ca 2 giai doan 2 va 5, tuy nhién mtc d6
tuong quan khéong chat (r = 0,4 va 0,5) (D6 thi
3a,b), trong khi d6 tuong quan nay lai rat chit &
giai doan (5) véir = 0,74 (D6 thi 3c).

CDQH tuong quan nghich rat chit véi nong
do6 CO, trong gian bao 6 giai doan 2 (r = -0,77)
va gan nhu sy tuong quan nay la tuyén tinh véi
r = -0,91 & thoi diém sém cta giai doan nay.

32

Ngugc lai, gia tri r dudng & giai doan (5) va
khong c6 su tuong quan.

CDQH gan nhu khéng tuong quan va tuong
quan yéu véi toc do thoat hoi nudc 6 giai doan 2
véi r lan lugt 1a 0,4 va 0,002 (D6 thi 5a, 5b).
Ngudgc lai, su tuong quan cta hai chi tiéu nay lai
rit chat ¢ giai doan (5) véi r = 0,84 (D6 thi 5c).

Téc do tang trudng tuong d6i cua ciy trong
(CGR) va hiéu sudt quang hdp thuan (NAR)
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Hinh 7. Niang suit ly thuyét va nang suit thuc thu ctia khoai so

tuong quan thuan tuong déoi chit & giai doan 2
véir = 0,66, cho két qua ngudc lai 12 tuong quan
-0,85. Diéu
nay c6 thé 1a do khi giai doan 5, than 14 bt dau

nghich rat chat ¢ giai doan 5, r =

tan lui, dién tich 14 gidm manh, trong khi d6
khoi lugng chat kho duge tich liy vé cu, cu tiép
tuc qua trinh phinh to. Vi vay, néu giai doan
nay than 14 bi phat trién kéo dai sé lam giam su
tich lily vé ct va tu d6 giam nang suit. Ngudc
lai, giai doan 2 cAn c6 nhiing bién phap xtdc tién
lam cho than 14 phat trién t6t dé tao tién dé cho
tich lity vé cu & cac giai doan sau.

Ni#ng suat thuc thu (TT) va ly thuyét (LT)
dat cao nhat ¢ giong G8 (TT: 27.2 tan/ha, LT:
59.3 tan/ha). Ngay sau d6 1a G5 (TT: 34,0
tan/ha, LT: 26,9 tan/ha), roi téi nhom cac giong
dat ning sudt kha: G16 (TT: 24,8 tdn/ha, LT:
21,7 tan/ha), G15 (TT: 23,0 tan/ha, LT: 21,1
tan/ha), G17 (TT: 20,5 tdn/ha, LT: 21,3 tan/ha),
G4 (TT: 24,8 tan/ha, LT: 20,6 tdn/ha), G3 (TT:
22,5 tan/ha, LT: 20,6 tdn/ha). Gidng G7 (TT:
15,9 tan/ha, LT: 15,9 tan/ha), G11 (TT: 14,9
tdn/ha, LT: 16,21 tan/ha), G12 (TT: 16,8 tan/ha,
LT: 16 tdn/ha) cho nang suit thap nhat.

3 gidng cho ning suit thap CPQH ciing
gin nhu thap nh4t trong ca 2 giai doan 1 va 2.
Diéu nay phu hop véi nghién cu ctia Moussa

va Salem (2006) cho thay: Cuong d6 quang hop,
hiéu suét van chuyén va ning suét téng s6 cé
quan hé thuan véi nhau. Tuy nhién, hai giéng
dat nang suét cao nhat, vugt troi hén so véi cac
giong khac 14 G8 va G5 6 ca 2 giai doan 1 va 5
déu khong cho CDQH cao nhat trong tap doan
giéng thi nghiém. Giong G8 tham chi con cho
quang hgp rat thidp 6 giai doan 2. Nhu vay,
CDQH 6 giai doan 1 va 2 khong c6 y nghia
nhiéu trong déng gép vao ning sudt sau nay.
Chi dua vao CDQH chua néi lén dugc diy dua
vé méi quan hé gitia quang hdp va niang suit
thoéng qua qua trinh tich liiy chat kho, rat cé
thé thoi gian duy tri quang hop trong ngay lai
déng vai trdo quan trong hon (két qua khoéng
duge trinh bay 6 day). Diéu nay cé nghia la
CDQH khong cao nhung giéng nao duy tri duge
quang hdp dai hon trong ngay thi cho hiéu suit
quang hgp 1én hon.

Hai giong G8 va G5 cho toc do tang trudng
cu cao va déu xuyén sudt cac thoi ky sinh trudng
phat trién, dac biét 1a ¢ giai doan 5 (T9 - T8)
van cho tich lity vé ct tuong doi 16n (Bang 2).
Gidng G7 giai doan cudi ciing cho tich liiy vé ca
tuong ddi cao nhung 6 cac giai doan trudc su
ting trudéng cu thip hon nén ning suit thip,
két qua nay tuong tu thay 6 G11.

33



Quang hop va téc d6 tang trwdng cta khoai so (Colocasia ecsculenta var. esculenta) & thoi ky bat ddu phan hoa cu
va th&i ky tang nhanh tich IGy vao cu ngtrng sinh trwéng than la

Bang 2. Téc do tang trudng ctt (Corm and cormels growth rate: CoGR)

(CoGR) x 10/ngay

Gibng
T5-T4 T6-T5 T7-T6 T8-T7 T9-T8 T10-T9
G1 0,79 0,12 0,29 0,25 0,02 0,01
G3 0,86 0,15 0,34 0,17 0,11 0,09
G4 0,31 0,28 0,00 0,64 0,05 0,05
G5 0,66 0,34 0,29 0,17 0,18 0,03
G6 0,97 0,07 0,31 0,10 0,07 0,13
G7 0,89 0,24 0,25 0,18 0,12 0,00
G8 0,51 0,23 0,30 0,25 0,12 0,01
G9 0,63 0,16 0,47 0,22 0,00 0,01
G10 0,56 0,19 0,31 0,35 0,03 0,03
G11 0,60 0,24 0,29 0,11 0,10 -0,01
G12 0,80 0,14 0,32 0,23 0,00 0,03
G13 0,55 0,34 0,35 0,36 0,02 0,00
G14 0,40 0,22 0,50 0,13 0,05 0,05
G15 0,57 0,25 0,48 0,16 0,19 0,07
G16 0,54 0,20 0,36 0,27 0,03 0,03
G17 0,56 0,30 0,11 0,32 0,13 0,14

Ghi chu: T: thang

4. KET LUAN

Cudng d6 quang hdp ctua thoi ky dau cuaa
giai doan phat trién ré va than 14 trén mat dat,
phan héa than cu trong diéu kién vu xudn &
mién Bic Viét Nam c6 gia tri cao hon cac giai
doan khac do diéu kién anh sang yé&u va nhiét
do6 thap hon cudi giai doan ngiing sinh trudng va
dau giai doan tan lui, tich lay vé cu. Gia tri
CDQH khéng phai l1a yéu t6 quyét dinh t6i ning
suét, c6 thé phai xem xét t6i thoi gian duy tri
quang hgp trong ngay.

Cudng d6 quang hop 6 thoi ky dau ctia phan
héa than cu tuong quan thuan nghich rat chat
v6i nong d6 CO, trong gian bao (r = -0,91)
CDQH thoi ky dau cua giai doan tan lui lai
tuong quan duong chat véi @6 nhay khi khéng (r
=0,74) va toc d6 thoat hoi nuée (r = 0,84).

Hiéu suit quang hogp thuadn tuong quan
thuén chét véi toc do tang trudng ca 6 giai doan
diu phan héa ct r = 0,66, ngugc lai tuong quan
nghich rat chit & giai doan dau cta tan lui va
tich liiy vé ca r = -0,85.
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Hai giéng Hau Xit - HA Giang (G8) va To
Hau- Lao Cai (G5) 1a hai gidéng cho n#ng suit
cao nhat khi tréng ¢ diéu kién dong bing c6 dic
diém 1a: cho téc do ting trudng ci cao trong tat
ca cac thoi ky sinh trudng phat trién, dic biét 1a
¢ giai doan d4u cua tan lui van cho tich liy vé
ct tuong déi 16n.
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