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Drought resistance and photosynthetic characteristics of maize at
grain-filling stage at Dunhuang Oasis, Gansu Province

ZHOU Yu-gian, KOU Si-rong, LIAN Xiao-rong
( Crop research institute , Gansu Province Academy of Agricultural Sciences, LanZhou, Gansu 730070, China)

Abstract: Field experiment was conducted at Oasis Agricultural Area of Dunhuang City, Gansu Province where an-
nual rainfall is less than 40mm. Maize cultivars, Longdan No.9 , Xianyu No.335, Longdan No.10, and Shendan No.16
were used to evaluate drought resistance and photosynthetic characteristics during grain-filling stage. The results showed
that: (1) Apart from spike number, morphological traits and photosynthetic parameters were significantly different among
4 cultivars under drought stress and adequate water supply. After drought stress, the average plant height of cultivars was
decreased by 40.25 ¢cm, biomass, weight of spike, weight of grain, number of grain by 132.87 g, 90.48 g, 79.15 g,
167.59,100 grain weight, panicle number, seed yield reduced by 3.75 g, 0.08, 7.75% . As drought resistance de-
creased, photosynthetic rate ( Pn), transpiration rate ( 7r), stomatal conductance ( Gs) and chlorophyll content de-
creased. (2) D value of comprehensive evaluation of drought resistance showed that drought resistance order ofwas Xi-
anyu No.335, Longdan No.9, Shendan No.16, Longdan No.10. (3) Correlation and stepwise regression analysis showed
that drought resistance and transpiration rate in grain-filling stage were significantly correlated for the four cultivars.

Keywords: maize; drought stress; drought resistance; photosynthetic characteristics
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Fig.1 Soil moisture content between treatments at growth stages
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Table 1  Morphological characters of the four cultivars for the two treatments
PR THE g kL EE . HikF 2
E=N i&‘ %\ 3]
Qb PR i Height ﬁi%ﬂi LR Weight FRALEL Grain weight ﬁ*ii The rate
. Biomass Number ” Amount . 100-weight
Treatments Cultivar of plant / ¢ <ok of spike ¢ soik per spike y of seed
Jem g of spike /e of spike /e g %
b5 9 5 209.33 330.83 + 9.00 = 197.89 + 512.22 + 154.52 + 30.41 + 77.95 +
Longdan No.9 10.15a 19.36ab 1.73a 11.88ab 17.10a 16.24a 2.31b 2.70a
J6E 335 191.33 = 436.17 = 10.00 = 223.60 + 355.88 + 135.13 = 39.45 + 58.54
[l Xianyu 335 13.87b 13.79a 0.00a 10.76a 17.54b 19.99b 4.76a 4.44h
Stress B 84 10 5 195.00 = 246.37 9.67 147.01 = 347.50 + 103.78 + 30.73 + 70.18 £
Longdan No.10 16.70ab 15.77b 0.58a 6.88ab 25.91b 17.03¢ 3.90b 5.89ab
TR 16 188.67 + 319.93 + 9.67 144.39 + 278.20 + 97.9+ 35.31 + 67.41
Shendan 16 11.06b 15.74ab 0.58a 14..80ab 17.38¢ 17.29¢ 2.41ab 3.44ab
5 9 5 239.50 £ 556.43 9.33+ 313.69 + 632.24 + 242 .82 + 32.38+ 77.69 £
Longdan No.9 3.97a 18.06a 1.15a 11.80a 9.88a 9.9%4a 2.60ab 4.24ab
ek 335 233.97 555.47 10.00 £ 288.31 + 448.29 + 192.86 + 43.23 ¢ 68.15 +
Xif R Xianyu 335 5.31a 17.07a 0.00a 12.79ab 21.56b 7.80b 4.67a 9.61b
€K B 10 5 237.17+  381.23% 9.67= 238.67+  613.97x  197.32x 32.05+ 83.18
Longdan No. 10 9.66a 12.85b 0.58a 9.25b 26.13a 4.47b 4.71b 3.90a
TEE 16 234.70 £ 371.63 + 9.67 234.11 + 469.57 + 174.96 + 37.23 + 75.21
Shendan 16 4.39a 19.94b 0.58a 10.34b 20.25b 12.98b 1.20ab 6.05ab
B E 9 5 -30.17+ -225.59+  -0.33+ -115.81+ -120.12+ -88.30% -1.97x  -0.00
Longdan No.9 2.84" " 16.88" " 2.52 11.82°" 26.08" " 10.08* * 0.28 0.27
SEE 335 -42.63+ -119.30=+ 0.00 = -64.71x -92.41=+ -57.72 -3.79+ -0.10%
Xianyu 335 5.53" " 13.27° " 0.00 7.35°"7 20.21° "7 4.28"" 7.77 0.21
Stress—CK gy 10 %5 42,17+  -134.87+  0.00x -91.66+ -266.47+ -93.54% -1.31+  -0.13%
Longdan No. 10 4.43°" 9.87°" 0.00 10.09" * 38.99" * 7.217 " 7.34 0.19
R 16 -46.03 + -51.70 £ 0.00+ -89.72+ -191.37+ -77.05+ -1.91+ -0.08 £
Shendan 16 6.76" " 3.85°" 1.00 12.45° 17.11° 7 4.32°" 1.29 0.08
TE AR FEERIRTE 0.05 K F 2R B3 x FR BEKTV(P<0.05), * x R BEKF-(P<0.01), N,
Note: Different letters indicated significantly different at P <0.05; * , P<0.05; * * P <0.01, the same as below.
xR2 ANSEHBFHHRBETEN
Table 2 Drought evaluation of the four maize cultivars
NP i it YA [ERA R Ga "
’ g PR gy SR B g, BEE CREELCMEERCES om e
fib i * Plant . AL Weight Grain weight  100- The rate  HTF N
ZHE Biomass Amount w D KA
Cultivar DEP height — Number of spike ke P spike  weight  of seed FRHL Val DRT
Jem TEPEM of ke sg PR g /g /%  CDC ve
e i B
B 2o B PERAAXIE TR 0.87  0.59  0.96  0.63 0.8l 0.64 0.94 1.00 PSR
Lonedan No.9 0.81 0.58 Moderate drought
ngdan No. u(x) 1.00 0.00 0.00 0.09 1.00 0.63 0.5  1.00 resistance
T 335 PEARARXTE TR 0.82  0.79 1.00  0.78  0.79 0.70 0.91 0.86 7
Xie 35 0.83 0.66 Drought
lanyu u(x) 0.20 0.72 1.00 1.00 0.93 1.00 0.00 0.10 resistance
e 10 PEARMIXGE TR 0.82 0.6 1.00 0.62 057 0.5 0.9 0.8 P
Lonedan No. 10 0.75 0.28  Weak drought
ngan 0. u(x) 0.26  0.19 1.00 0.00 0.00 0.00 1.00 0.00 resistance
Wi 16 PERAAXIE TR 0.80 0.8  1.00 0.62 059  0.56  0.95 0.9 PR
Shendan 16 0.79  0.35  Weak drought
endan u(x) 0.00 1.00 1.00  0.01 0.11 0.19 0.78 0.33 resistance
FHFZEL Correlative coefficient 0.25 0.24 -0.24 0.77 0.85 0.96 -0.94 0.31
FEHRILE Weighted trait 0.05 0.05 0.05 0.17 0.19 0.21 0.21 0.07

1 (Note) : DEP—drought evaluation parameter valve, CDC—comprehensive drought regsistance coefficient, DRT—drought resistance type, TR—traits rel-

ative value.
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Table 3 Photosynthetic parameters of maize cultivars during grain-filling period
pinEpuES ZE LS E Jali] CO, e nphp s
Qb B ey il Photosynthetic Transpiration Stomatal Intercellular CO, -
! . Chlorophy [l
Treatments Cultivar rate rate conductance concentration (spa dj
S
/(pmol*m=%+s71)  /(grm~2+s71) /(mol-m~?) /(mmol*mol =) P
[ 5. 9 %5 Longdan No.9 11.02+2.62a 2.13+£0.55a 0.08 £0.04a 113.63 + 15.16ab 29.80+3.21b
7St SEE 335 Xianyu 335 8.75+3.18ab 1.69 +0.73ab 0.06 +0.04ab 106.97 + 30.07ab 23.90 +2.66b
Stress BE 5. 10 5 Longdan No. 10 4.63 +1.34bc 1.09+0.15bc 0.03+0.01be 81.90 +40.36a 39.93+3.72a
YL 16 Shendan 16 4.12+0.70¢ 0.83+0.12¢ 0.02+0.01lc 79.83 +15.00b 39.90 £4.78a
[ . 9 %5 Longdan No.9 12.60 + 1.49bc 3.13 £0.58ab 0.09 +0.02ab 91.10+£6.02a 26.77+£2.22b
Sif iR J6E 335 Xianyu 335 9.77 £ 1.80b 2.46£0.31b 0.07 £0.02b 86.93 +3.64a 25.50 + 3.66b
CK [ 24 10 5 Longdan No.10 16.67 +4.68a 3.72+0.73a 0.15+0.06a 65.67 £4.16b 48.10+£2.10a
P H 16 Shendan 16 15.03 +2.40ab 3.51+0.92a 0.14+£0.07a 58.07 £2.64b 47.17+1.15a
B ¥ 9 5 Longdan No.9 -1.58+1.17 -1.00+£0.48 -0.01+£0.02 22.53+4.69" " 3.03£2.70
Wit—xfig  S5E 335 Xianyu 335 ~1.02+1.64  -0.77+0.47  -0.01+0.02 20.03+5.80"°  —1.60£2.62
Stess—CK i 10 %5 Longdan No. 10 -12.0424.36° -2.63£0.59" -0.12+0.05 16.33£4.05" " -8.17+2.84"
L5 16 Shendan 16 -10.91£1.72"" -2.67+0.81" -0.12+£0.07 21.76 +3.87" " -7.2+x1.92""
x4 NEBEMSERAXESHEXRRNSN
Table 4  Relationship between drought and photosynthetic characteristics during grain-filling period
D FHIE ZREL Correlative coefficient R YB3
D value efHA  EBEAE  SILSE WA Co, S 3 Regression equation Partial C(')r.relatlve
Pn Tr Gs W Ci (Chl) coefficient
] Yp= -0.006+2.339X, - r(y,X,)=0.975",
E-H{E Th ¢ . o . . . o -0.499 0.716
SF-HIfE The mean 0.974 0.955 0.960 1662 X, r(y X2) = - 0.961
B2 9 5 Longdan No.9 0.018 -0.276 -0.443 0.614 -0.311 Yp; =0.578 +0.002 X, r(y,X;) =0.614
JEE 335 Xianyu 335 0.840 0.806 -0.799 0.875 0.059 Y, =0.661+0.056 X, r(y,X4) =0.875
> =)
B s 10 = ~0.880  -0.780  -0.891 0.523  0.98" "  Yp=0.283+0.153X5  r(y,Xs)=0.0.997""
Longdan No. 10
L5 16 Shendan 16 -0.098 -0.579 0.538 0.521 0.986" " Yps=0.349 + 0.342 X r(y,Xs)=0.0.998"*
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