Tap chi Khoa hoc PHQGHN: Khoa hoc Tu nhién va Cong nghé, Tap 33, Sé 25 (2017) 14-19

Kha ning tap chong chiu han han cua khoai tay
(Solanum tuberosum L.) giong Diamant trén moi trudng
cO bo sung sorbitol

Lé Quynh Mai, Phung Thi Thu Huong

Khoa Sinh hoc, Truong Dai hoc Khoa hoc Ty nhién, DHOQGHN, 334 Nguyé~n Trai, Ha Noi, Viéet Nam

Nhan ngay 16 thang 8 nam 2017
Chinh stra ngay 20 thang 9 ndm 2017; Chap nhan dang ngay 10 thang 10 nam 2017

Tém tit: Khoai tay (Solanum tuberosum L.) la mdt trong céc loai cdy luong thuc quan trong nhit
thé gidi, xep thir tw vé& san lugng. Bién ddi khi hau, dic biét 1a han han va nudc bién dang, tac
dong 16n dén san luong cdy luong thuc, trong d6 co cay khoai tay. Nhiéu nghién ctru cho thdy mot
s loai thyc vat ¢ kha nang tap chdng chiu véi cac diéu kién bat loi tir méi trudng. Trong nghién
clru nay, tinh tap chéng chiu han han, kha ning chéng chiu tot hon véi mirc han cao sau khi dugc
tlep xuc véi muc han thap, dugc danh gia trén khoai tiy giéng Diamant. Cac chdi khoai tdy nudi
ciy mo (in vitro) dugc tiép xtic moi truong bd sung sorbitol & cac ndng dd khac nhau trong 7 ngay
dé tao tinh chéng chiu han. Sau d6, kha nang chiu han nhan tao cia cac chdi s& duoc danh gia sau
14 ngay va sau 28 ngay tir khi chuyén sang cac méi trudng c6 nong do sorbitol cao hon. Két qua
bude dau cho thiy, nhiing cay khoai tay tiép xtc v6i han nhe & méi trudng bd sung sorbitol mirc
50 mM ting kha ning chdng chiu tot nhét ¢ giai doan sau. Cac miu khoai tiy Diamant da qua tap
chdng chiu déu c6 chdi cao hon, it bi giam trong luong tuoi va trong lugng khd hon, sinh thém nhiéu

chdi méi va 1a mai hon, va ciing tich iy nhiéu chlorophyll hon cac ciy chua duoc tap chiu han.

Tir khod: Tinh tap chdng chiu, khoai tdy, Solanum tuberosum, han, sorbitol.

1. Pit van dé

Trong san xudt nong nghiép, khoai tay la
ciy luong thuc phd bién c6 gia tri dinh dudng
cao, ding thtr 4 trén thé gidi vé mit san lugng
tuoi sau lia mi, gao va ngo, chiém 50% téng
san luong cay co cu (FAO, 2015). Tuy nhién,
san lugng khoai tay bi suy giam dang ké trudc
nhimg anh huéng phirc tap cia bién dbi khi
hau, trong do co yéu t6 han han.
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Han thuong tic dong dén sinh trudng, ning
sudt cua cdy, lam giam ham luong sic t cua 14,
giam hoat dong quang hop cua luc lap. Cay bi
han, tinh toan ven ciia mang té& bao bi de doa do
4p suat tham thau ndi bao bi anh huong [1]. Khi
d6i mat v6i han, thuc vat ting cuong tich liy
cac chat didu chinh 4p suit thdm thiu ndi bao
nhu proline, mot s6 loai hydrocacbon tan,
glycine betaine va cc chat tan khac dé hd tro
hap thu nudc. Su tich lity proline khi gap diéu
kién bat loi dugc coi 1a chi thi cho kha nang
chéng chiu cua thuc vat [2, 3]. Bén canh kha
ning chéng chiu (tolerance), nhiéu nghién ciru
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cho théy mot s6 loai thue vat c6 kha nang tap
chéng chiu (acclimation) trudc cac diéu kién
bat loi tir moi truong [3, 4]. Theo do, tap chong
chiu han 13 kha ning ting cuong tinh chong
chiu han han sau khi dugc tiép xuc voi diéu
kién han & muc nhé va vira.

O Viét Nam, cac nghién ctru vé khoai tay
tap trung chu yéu vao chon gidng, lai tao gidng
va tinh khang véi mot s6 loai bénh vi khuin
virus, hau nhu chua c¢é nghién ctru nao vé co
ché tap chdng chiu ciia khoai tay trude cac dicu
kién bat loi phi sinh hoc [5]. Khoai tay
(Solanum tuberosum L.) giéng Diamant dugc
nhip ndi tr Ha Lan, gibng di duoc khao
nghiém tr nam 2000, dugc danh gia la c6 kha
ning chéng chiu sau bénh kha, it nhiém mdc
swong, nang suat tot va cho cu chat luong cao.
Trong nghién clru ndy, tinh tdp chdng chiu
han han duoc danh gia trén khoai tiy giéng
Diamant trong diéu kién han nhan tao in
vitro.

2. Pbi twong va phwong phap
2.1. Poi tgng

Dbi tuong cua nghién ctru 1a céy khoai tay
S. tuberosum glong Dlamant nuoi cay mo tai
Phong thi nghiém Nubi cay mé Thyc vat va Vi
tao, Trung tdm Khoa hoc Su séng, Khoa Sinh
hoc, Truong Pai hoc Khoa hoc Tu nhién, Dai
hoc Quéc gia Ha Noi.

2.2. Phuong phap

2.2.1. Phirong phdp nuédi cdy va xir Iy tdp
chong chiu

Nudi cdy doan thdn cdy con khoai tay
(chiéu dai 1.5 cm, mang 2 13) trén moi trudng
khoang co ban Murashige & Skoog (MS,
1962), c¢6 bo sung 1 mg/l IBA + 30 g/l sucrose
+ 7 g/l agar, trong vong 2 thang. Nhiét d¢ nuoi

cdy 25 °C + 2 °C, ché d6 chiéu sang 16 gio/ngay
v6i cuong do chiéu sang 2500 lux.

Sau 2 thang, ciy con in vitro van dang &
giai doan sinh truéng, dem nudi cay doan than
ciy con trong méi trudng MS cd bd sung 0
mM, 50 mM, 100 mM, 200 mM sorbitol; tuong
g v6i modi truong ddi chimg (MS) va cac moi
truong v6i mic han ting dan. Sau 7 ngay s&
danh gia anh huéng cua muc han 1én chdi
khoai tay.

2.2.2. Danh gia tac dong cua tap chéng chiu
trong diéu kién han gia tang

Sau 7 ngay tiép xtc voi moi trudng han, ciy
con coi nhu da dugc tép lam quen véi diéu kién
han han. Chdi cdy dugc chuyén sang nudi cdy
trong cac modi truong c¢6 ham luong sorbitol
tuong duong va cao hon so voi muc han trudc
dé (Hinh 1). Sau 14 ngay va 28 ngay s€ danh
gid kha ning tip chdng chiu han cia cay
Diamant in vitro thdng qua so sanh mot s chi
tiéu sinh 1y gita cay di qua tdp chong chiu va
ciy chua qua tdp chong chiu & mdi muirc do han.

IMS+200mMI IMS+200mMI IM5+200mMI MS + 200 mM
!MS+100 mM I M5 + 100 mM MS +100 mM
§
| M§+50mM MS +50 mM
MSs
MS MS + 50 mM MS + 100 mM MS + 200 mM

Hinh 1. So d chuyén méi trudng nudi cay.

S6 14 m&i sinh trung binh Téng sb 14 m&i sinh

cay Tong so cay

S6 chdi méi sinh trung binh Téng sb chdi méi sinh

cay Tong so cay
Trong luong tuoi (TLT) dugc xac dinh
bang cach can mau bao gdm ca than, 14 va ré.
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Sau d6, miu duogc say ¢ 38 °C trong 72 h va
duoc xac dinh trong lugng kho (TLK).

2.2.3. Xac dinh ham luong Chlorophyll

Chlorophyll (Chl) tir mé 1a duoc chiét
trong dung moi aceton 80% va duoc do do hap
thu & cac budc song 646 nm va 664 nm (Aggs Va
A664)'

Ham luong Chl,va Chl, dugc tinh theo
cong thurc cua Porra, 2006 [6].

Chla (ug/ml) =127 x A554* 2.69 x A545
Chlb(ug/ml) =229 x A546* 4.68 x A654

2.4. Xac dinh ham luong proline

Ham lugng proline dugc xac dinh dua theo
phuong phap so mau cua Bates va cs., 1973 [7]
¢6 cai tién. Dich chiét proline tir 50 mg miu
than va 14 khoai tady duoc do do hép thu & budc
song 520 nm v6i d6i chimg 1 toluene. Ham
luong proline dugc tinh dya vao duong chuén
la tuong quan d6 hép thu Asy cua cac dung
dich L-proline (Merck) pha & cac ndng do 0, 25,
50, 75, 100 uM biét trudc.

Puong chudn: Y = 0.007x — 0.001 c6 R*=
0.993

Trong d6 x 1a ndng do proline (M), Y la
gia tri Aspo

2.5. Xir Iy 56 liéu

. Cac két qua dugc tinh béng, trung binh cua 3
lan Idp lai thi nghi€ém va sai s6 dugc tinh bang
ham STDEV trén Excel.

3. Két qua nghién ciru va thao luin

3.1. Anh huong cua cac mirc han dén choi khoai
tdy Diamant nudi cdy in vitro

Sau 7 ngay tiép xuc voi didu kién han, cay
con bi cham sinh trudng: nay chdi kém hon va
chdi nho hon trong méi truong khong co
sorbitol. TLT va TLK cua cac mau khi tiép xtic
han ciing giam khi gia ting mac han, dac biét
TLT giam nhanh (s6 liéu khong duoc trinh bay).

Nhiing cdy con tiép xtic véi mirc han cang
cao thi ¢6 ham lugng Chl. tong s6 trong mo 1a
cang thap (Hinh 2a). Nguoc lai, ham luong
proline c6 chiéu hudng ting & cac ciy tiép xuc
han (Hinh 2b), cao nhit & cac cdy trong moi
truong bod sung 200 mM sorbitol: gip 3.1 lan &
ciy khong tiép xuc han. Nhu vdy sau 7 ngdy
cic mau khoai tdy nudi cay di co nhimng dap
{mg nhét dinh ¢ ca mirc &6 phan tir, té bao va co
thé trude diéu kién han nhan tao. Két qua ciing
phul hop véi nghién ciru vé dnh huong cta han
trén cay con khoai tay giong Hong Ha 7 [5].
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Hinh 2. Ham lugng Chl. va proline ctia cac mau
khoai tay sau 7 ngay tiép xuc han.

3.2. Pdnh gid tinh tdp chong chiu han

V& mat hinh thai, cic chdi khoai tay
Diamant sau giai doan tép chéng chiu han khi
chuyén sang méi trudng han giai doan 2 déu co
xu huéng phat trién hinh thai tot hon cay chua
qua tap chdng chiu. Trong mdi nhém xir Iy han
giai doan 2, cac chdi di qua tdp chong chiu mic
han 50 mM sorbitol déu cé hinh théi t6t nhét
v6i than map hon, cing cap hon 14 thAm hon
(Hinh 3). Céc s6 liéu sinh 1y sinh héa s& giup so
sanh cu thé hon giita ciy tap chong chiu va cay
d6i chirng trong timg nhém méi truong.
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3.2.1. Giai doan tdp chiu han giup cdy
tang khd nang sinh chéi, sinh ld méi

Tir danh gid hinh thdi c6 thé thiy ¢ moi
truong c¢6 bd sung sorbitol giai doan 2, cic mau
chua qua tap chong chiu déu giam kha ning kéo
dai choi. Mat khéc, s6 chdi moi lai thé hién sy
ting nhe & cac cay tiép xtic han giai doan 2 so
v6i cdy ddi chimg (0-0). CO thé thay rd choi
khoai tay trong moi truong tap chdng chiu mirc
50 mM sorbitol khi tiép tuc chiu mtrc han tuong
duong 50 mM cho s chdi méi (5.96 chdi) va
ca sb 14 moi (22 14) 13 cao nhat (Hinh 4). O cac
moi truong han cap 2 1a 100 mM va 200 mM
sorbitol cAc mau da qua tap chdng chiu muc 50
mM sorbitol cling cho gia tri cao nhét vé sb
chdi méi va 14 moi. Cac mau di qua tip chong
chiu mirc 100 mM khong cho thiy kha ning

phat sinh chdi méi, 14 méi cao hon ma tham chi
con thap hon doi chung trong cung nhom.
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Hinh 3. Khoai tiy nuéi cdy trén méi truong khong bd
sung (0 mM) va cac moi trudng cd bd sung sorbitol
(50 mM, 100 mM va 200 mM) sang cac mdi trudng
han giai doan 2.
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Hinh 4. S6 chdi va s6 1a cia Khoai tdy Diamant cdy chuyén sang moi truong han giai doan 2 sau khi tap chéng
chiu (danh gia sau 14 ngay va sau 28 ngay).

S6 14 tang nhanh trong giai doan sau cla
qué trinh chdng chiu. Tir thoi diém 14 ngay dén
28 ngay sau khi chuyén tiép sang méi truong
han 50 mM sorbitol, miu cay dugc tap chdng
chiu mirc 50 mM c6 s 1a ting 1én gip 2.75 lan,
cy chua qua tap chdng chiu chi ting 1.87 lan. (S6
14 m&i cta cay doi chimg (0-0) tang 2.40 lan).

3.2.2. Khoai tdy Diamant da qua tdp
chéng chiu han co kha nang giam sw hao hut
trong luong

Trong lugng tuoi cua thuc vat noéi chung
déu bi anh hudéng 16n boi han. Trong trudng
hop nay ham lugng sorbitol cao trong moi
truong nudi cay s& gay ap suit thim thau cao va

canh tranh gay han sinh 1y cho cic chdi khoai
tay. TLT (Hinh 5a) thé hién su sut giam nghiém
trong ti 18 v6i mirc han gia ting thé hién & cac
cong thirc 0-50, 0-100 va 0-200 khi so sanh vai
0-0. Nhung rd rang la giai doan tap chdng chiu
d3 gitp cac chodi khoai tdy Diamant han ché sy
giam TLT qua so sanh gilra cong thuc 50-50 va
0-50 hay 50-100 va 0-100 tir sau 14 ngay dén
sau 28 ngay TLT déu cao hon. Pdi voi cc cong
thirc khac nhu 100-100 so véi 0-100 va 50-200
so voi 0-200 thi mic du sau 14 ngay TLT van
thdp hon nhung sau 28 ngay TLT di dat cao
hon d6i chung cing nhém. Tuy viy, khong co
cong thirc chuyén moi trudng nao c6 mac TLT
cao hon dbi chimg chung 0-0.
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Hinh 5. Trong luong tuoi va trong lugng khé cua Khoai tay Diamant cdy chuyén sang moi truong han giai doan
2 sau khi tap chong chiu (danh gia sau 14 ngay va sau 28 ngay)

Trong khi @9, trong lugng kho ciia cac mau
da qua tap chong chiu cling the hién su gia ting
tich liy chat kho 0 vOi mau chua qua tap
chéng chiu trong mdi nhém (Hinh 5b) nhu
TLT. Nhung TLK cua cic mau di qua tap
chéng chiu mirc 50 mM la 50-50, 50-100 va 50-
200 déu c6 tich lity chit kho cao hon mirc TLK
ctia d6i chimg nudi ciy trong méi truong binh
thuong (0-0). Sy tich lily chat kho co vai tro
quan trong trong gitp cdy duy tri 4p sudt tham
thiu cao va ting kha ning chdng chiu trudc
diéu kién han [3, 5].
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Hinh 6. Ham luong Chlorophyll cua khoai tay
Diamant cy chuyen sang mdi truong han giai doan
2 sau khi tap chong chiu (d4nh gia sau 14 ngay va
sau 28 ngay).

3.2.3. Ham lwong Chlorophyll tong sé

Su qthié'u nudce anh hudng dén sy dong mo
khi khong va khién quang hop cia cay bi anh
huong. Ham lugng Chl. 1a mot trong céc chi s6
the hién kha ndng quang hgp cua cay. Trong

nghién ctru nay, ham lugng Chl. giam ngay sau
14 ngay khoai tdy Diamant tiép xtic voi han tuy
nhién cac mac han 50 mM, 100 mM hay 200
mM sorbitol c¢6 su khac biét v& ham lwong Chl.
khong nhidu. Sau 28 ngdy chuyén sang moi
truong han giai doan 2, ham luong Chl. déu
giam hon so voi mdc 14 ngdy. Mac du vay, cac
mau dé qua tiép xuc han van thé hién kha nang
sinh tong hop nhiéu Chl. hon so véi cac mau
chua duogc tap chong chiu trong cung nhom ca
& 14 ngay va 28 ngay.

4. Két luan

Diéu kién han dugc thiét 1ap bang sorbitol
trong moi truong nudi cdy khoai tdy S.
tuberosum giébng Diamant in vitro lam giam
sinh trudng cua cay nhung lam ting ham lugng
proline 1én dang ké. Tiép do6 trong 1an chiu han
tiép sau, cac choi da qua tap chéng chiu han dic
biét & mic 50 mM sorbitol c6 khad ning sinh
truong tt hon cac mau chua duoc tiép xtic han
trudce do.
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The Drought Acclimation Ability of in vitro potato (Solanum
tuberosum L.) Diamant Variety Cultured in Sorbitol
Supplementing Medium

Le Quynh Mai, Phung Thi Thu Huong

Faculty of Biology, VNU University of Science, 334 Nguyen Trai, Hanoi, Vietham

Abstract: Potato is the fourth most important crop in the world after rice, wheat and corn. Climate
change, specially sea level rising and drought significantly reduce yield of crops, including potato.
Many researches showed that some plant species have ability to acclimate to environment stresses. In
this study, the drought acclimation, the increasing of drought tolerance in plant achieved after a period
of time exposed to the lower level of drought stress, was evaluated on in vitro potato Diamant variety
explants. The shoots of potato were grown on medium containing different concentrations of sorbitol
for 7 days to be considered as drought acclimation explants. Then the explants were transferred to
media with higher sorbitol concentrations for further 14 to 28 days. Preliminary results showed that 50
mM sorbitol in acclimation time seem increase drought tolerance of potato Diamant variety better than
other tested concentrations. In comparison with non-acclimation explants, the acclimation explants
had higher shoots, reduced less fresh and dry weight, increased more new shoots and new leaves and
also accumulated chlorophyll contents.

Keywords: Acclimation, potato, Solanum tuberosum, drought, sorbitol.



