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Influences of Drought Stress and Re-watering on Photosynthetic
Characteristics at Seedling Stage of Winter Potato
YIN Zhiyu', FENG Yongsheng’, XIAO Guanli™

(1. College of Agronomy and Biotechnology, Yunnan Agricultural University, Kunming, Yunnan 650201, China;
2. Yuanjiang Agricultural Technology Extension Station, Yuanjiang, Yunnan 650033, China )

Abstract: Effects of drought stress and re-watering on photosynthetic indexes at seedling stage of winter potato
was studied using the four varieties of 'Hui-2', 'Xuanshu 2', 'Lishu 6' and 'Hezuo 88' of Yunnan Province in a pot
experiment. In the four tested varieties, transpiration rate (Tr), stomatal conductance (Gs), internal CO. concentration
(Ci) and net photosynthesis rate (Pn) under the drought stress conditions were all lower than those parameters in the
normal irrigation conditions, but the stomatal limitation (Ls) and instant water use efficiency (WUE) were increased. After
re- watering, the plant produced compensatory effect, and transpiration rate, net photosynthesis rate, stomatal
conductance were higher than drought stress treatment, but the value were not higher than the control. Internal CO.
concentration and stomatal limitation were in line with the drought stress treatment, but instant water use efficiency was
decreased. Composite indicators of photosynthesis indexes showed that, under drought stress, there were differences
among the selected four potato varieties in photosynthetic response. The variety of 'Hui-2' could maintain a good
photosynthetic efficiency, and "Xuanshu 2' came the second. The photosynthetic efficiency of 'Lishu 6' and 'Hezuo 88'
was influenced to a large extent by drought stress.
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KRB 2016-09-21

EEWMB: sMEHRETEALI(ZD2015006),

fEERN: FRF(1992-), Lo, WEAFsee, FENE DA S A BT

*#{51E& (Corresponding author ): 14 ¢HH, 1, Zd2, WiLA SN, FENFEYFRIE BB, E-mail: glkiao9@163.com.



RSN SN SURSEIRE J:: b R sy aXibE AL

FHRET, Bk, H G <75

RN E , ZAEAREERAE Y,
HeZEnl b Y, A Xz, RS Ik
WEEY, KT /NE . ERAUKREY, ==
R KE, fEsma, SREENAN
B RREEDY, SRR H AR R R
HIREVZ —. =8 & — B AR S5
BoNE, B3 AHERN, 7~10 Adsk. (HEF A
QHAPHES Ahf) DR E FiiER D,
A S M AR A R A R, FI A PR H
F 11 A iEFh e B4R 25 Ak, BEASAL
Ao, pRb g E, AMUEE T A RS
W, RENAR R 48 E A,

TE D AR 5 A 7 e it # v, TR
Sy il 2 TS S R R, R Th AR S R ) R
W&, JLHPT R D8 E A, 2 HRIFE
B2, A RES | R eI 55, MBS Th AL
PR R . AL ET AT DA L R A FE A T
KEMBS, W miEtR . REMIR . ZOLFE
PE R AEBAEACPEREESY, BT ERZ, 6t
ZH— PR, SR EREER K
A G R, —AEY - RRIE . LG4
PR EERR Y AR PR, BB TR AN [F
ARG YR A M RE AR L R

AEA MRS . FERL INEAE, &AFR
K EHER 10%~20%, HEE /D, &7k
IKTEE S A A AR, F X
B TRHEL, XFTEMESERNE&S/E
WL SRR R m S, N R DA A
AR~ ERSF 227 ‘EeE . ‘'
B2 KA ESS IR ML, AT 4T
BRI E T R A 5 E KR EdE, R4
Ih % S W T 5 AR K A B R AL, R
K A P v i e AT Rl AR A R A T AR
B LR S hl
1 #MH 57 *

11 RIEH R

A BRI 4R CAESS’ . CHE
Beos |, ‘HE2E M S-2, WHAMAME
il B2 B dR it

1.2 REHE

HAIRIE T 20154 11 A 7 H £ 20164 4 A %)
TE 5 AR R 5 1 iR = RN AT, s B
N 25°187, E 102°357, W44 1930 mo 33 A [A] BL
MBI, 27 em, 439 cm, F420 cm. K
B N RPELE T £, A 10 kg, JEA
PLAE (N + P.0s+K:0, A HLIET>60% , JE&FE>25%,
pH 5.5~8)50 ¢, EAM(N:P:K=3:1:1)10g, fF
NN FHER A R R U R . KA —E
MIPRZENE R R AT RERD, AR 1048, a2
Pho BT 2S5 (1 H 29 HAF MR, R
PR SR TE AT RO, T R Wi g 3
Z210d, MHEEM T EFERE, LS K
K 20%~40% , [F) I LAIE 5K (5 48) X BR
IR 2R FF R, RIEAR XS % K & 70% ~
85% , T 2017 H WA AR K 4k FR4E 4 0, ]
L16400 fEH#EAOLA N E RS (Li-cor, USA), THTH
TRKA, fE9: 00~12: 00, & 5k 1 500
pwmol/m® « s, 25 °C, HU4Ab PR 45 2 5 R
R R (048] 4 I EA I, 9 W A (BN ZE 3 7k
DR ERCE S, R 3, KAy
) o M2 % A 3K (Net photosynthesis rate,
Pn) . K LS ¥ (Stomatal conductance, Gs) . 7% /%
M & (Transpiration rate, Tr) . ffl [8] CO, ¥ S
(Internal CO, concentration, Ci) . RS CO,
Jics (Atmospheric CO, concentration, Ca)Z%t, it
A FL PR 1 B (Stomatal limitation, Is) = 1 - Ci/
Ca, Wt B 7K 45 | F 2% % (Instant water use
efficiency, WUE) = Po/Tr, BB TR0 KE
XFREK, M FIT A TR A
1.3 HHEabE

W7E S5 e bn A2 iR . 28R (%) = (Rb3 -
XT HEO) /6 BE < 100 (A2 15 > O BF, S - 221 < 0
I, B ) o

iR 56 B s R ] Excel 2003 #F 47 %% ¥, SPSS
17.0 HEATAH A0 HT o

2 HR G

21 FTEMEREKNEDHRF SRR
SeE T EOKZS S, TR et %



-76-

R SRE, 32, 2, 2018

R p WEDRE 5 =t A N i N e B 7 B
500 B AR A v AR AR R A T 5 2500 M, AE
TR, -2 al AR AR X AR B e AR
M, 6T R, TEMHA M E N A
88’ 5 HE 2T MHOLEHER . BK)E, Ahnfl
LA ARG, (HK A 44> THES S AL

HA—EMAMEER, EAORESIEI R e
VEF o ANTH] ThA4 2 B Ah i 1o A i Rk 2 BE ) 22
SEE, S-S T HA 3R
MEE2S . “WE6S & A1FE88 Z mlfFiF
ERAREE, S-S KM, H
WK A I RE ) B 3 A4S R, HLAT 4

BN IR T X, BERIR XK T at SFRAMERE S (R 1),
F1 EHTEMEREAMTEDHE RIS A ERNHI

Table 1 Effects on net photosynthesis rate of drought stress and re—watering at seedling stage of different potato varieties

o - - T 5 a TS HRA S0 R AL AR I (9% ) - SR SN AR TR IR (%)
AR X B (wmol/m®«s ) 3 27K (wmol/m®«s ) .
Variet CK (wmol/m’+s)  Drought stress treatment compared Re—wateri Re—watering treatment compared

anety Drought stress with CK ewaterng with CK

41 88 Hezuo 88 2228 a 6.79 ab -69.60 b 8.92a -58.69 b

3 6% Lishu 6 8.30b 2.90b -62.75 ab 3.70a -55.29b

H %25 Xuanshu 2 18.77 a 5.53 ab =70.26 b 6.96 a -62.87 b

23-2 Hui-2 15.34 ab 7.64 a -50.85 a 12.79 a -14.80 a

TE: RP PRI B N O WE SIS AR, NG FHREFOR 0.05 KRR, R/NBEZENE ., TH.

Note: Data are the average over nine replications. Small letters indicate significant difference at 0.05 level as tested using least significance difference

method. The same below.
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Table 2 Effects on transpiration rate of drought stress and re—watering at seedling stage of different potato varieties

SISl LA 5% BE 4D B I (% ) ) -
Fnﬁ" Xﬂ’,ﬁ.ﬁ(g/mz'h) Tﬂi}?}‘}ll_) q:qiﬂj]:'ﬂ %Xtmifixmm(‘/v) 2‘27}((g/mz'h) 217J<5X¢ﬁﬁﬂ‘¥$§é¢ﬁ(%)
. g/m’+ Drought stress treatment compared R B o ) .
Variety CK Drought stress with CK Re-watering Re-watering treatment compared with CK
4VE 88 Hezuo 88 1.62 ¢ 0.56 ¢ -64.59 a 1.29b -26.59 ab
% 645 Lishu 6 142 ¢ 0.42d -68.59 ab 0.83 b -54.08 b
BH 2% Xuanshu2  247b 0.73 b ~70.25 ab 1.82ab -31.09 ab
23-2 Hui-2 392a 0.86 a =77.87hb 295a -6.56 a

®3 HPTEWEREKMAESREGMSILSENZME

Table 3 Effects on stomatal conductance of drought stress and re—watering at seedling stage of different potato varieties

T S A PR IR (%)

Drought stress treatment compared

SRR A IR R (% )

Re—watering treatment compared

TRt

(mmol/m®-s)

A Xf HE (mmol/m’+s) 27K (mmol/m’+s)

Variety K Drought stress with CK Re-watering with CK
£ 1E 88 Hezuo 88 0.28 a 0.04 ab -84.29b 0.06 a -80.02 b
%4 6% Lishu 6 0.05b 0.03b -48.25 a 0.03 a -40.56 ab
HH 25 Xuanshu 2 0.17 ab 0.06 ab -54.60 ab 0.06 a -39.46 ab
2x-2 Hui-2 0.11b 0.07 a -26.89 a 0.10a ~7.46 a
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Table 4 Effects on internal CO. concentration of drought stress and re—watering at

seedling stage of different potato varieties

S S 5] B A B AR I (9 - 5 7K 5 o HE b B s
ope S amol/mol) TEWra TR PME 5 X B BRI (%) %K (pmol/mol) 447J$ 5%} BEAL FR AR 1 (% ) .
Variet CK (p.m()l/m()l) Drought stress treatment compared Re—wateri Re—watering treatment compared with
anety Drought stress with CK ewalenmg CK
41 88 Hezuo 88 292.11 ab 148.59 a -48.83 ¢ 148.35 b -49.29 b
%65 Lishu 6 340.13 a 170.54 a -50.05 ¢ 196.88 ab -42.04 ab
‘225 Xuanshu 2 24476 b 187.58 a -22.55b 170.54 ab -30.75 ab
4x-2 Hui-2 256.68 b 196.88 a -20.99 a 208.02 a -18.17 a
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Table 5 Effects on stomatal limitation of drought stress and re—watering at seedling stage of different potato varieties

TR0 S0 Ak PRAR IR (%)

ih HA TN Drought stress treatment compared 2K UK SRR (%)
Variety CK Drought stress g o ’ P Re—watering ~ Re—watering treatment compared with CK
with CK
41 88 Hezuo 88 0.46 a 0.63a 39.84 b 0.64 a 40.67 b
%4 645 Lishu 6 0.42 ab 0.53 ab 31.00 b 0.53a 31.01b
H2%22'%5 Xuanshu2 0.24b 0.58 a 140.72 a 0.58 a 144.05 a
2%=2 Hui-2 0.30 ab 0.43b 43.32b 0.49 a 62.18 b
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Table 6 Effects on instant water use efficiency of drought stress and re—watering at seedling

stage of different potato varieties

o e A EL a6 55 ) BE AL FRAR I (9 527 _

o o T A TP B AR BB I (%) RN k5 TR A (%)
Variet (pmol/mmol) (pmol/mmol) Drought stress treatment compared  (umol/mmol ) Re—watering reatment d with CK

anety CK Drought stress with CK Re—-watering erwatermg freatment compared wi

44 88 Hezuo 88 791 a 12.16 a 51.20 ab 5.54a -29.44 b

%65 Lishu 6 5.97 ab 6.94 a 17.14 b 4.41 ab -24.07 ab

‘H 425 Xuanshu 2 7.6l a 7.67 a 10.57b 4.80 ab -36.85b

23-2 Hui-2 387b 8.65a 122.74 a 3.60 b -11.48 a
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