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Effects of Irrigation and Spraying Drought Resistant Agent on Growth, Photosynthesis and Water Use Efficiency of Wheat

KANG Zi-ling, ZHANG Xiang-gian, LIU Li-ping ( Anhui Agricultural Technology Extension General Station, Hefei, Anhui 230001 )
Abstract In order to provide a theoretical basis for wheat cultivation with water-saving and drought resistance, an experiment with four irriga-
tion amount 20 mm(W1), 30 mm(W2), 40 mm(W3), 50 mm( W4) and two chemical control measures spraying water ( CK) and spray
drought-resistant agent was carried out to study the effects of irrigation and chemical control on growth, photosynthesis and water use efficiency
and yield of wheat. The results showed that appropriate to increase irrigation amount could help to enhance leaf area index and population dry
matter weight (W4 and W3 had the highest values) , but when the irrigation amount increased to a certain extent the effect of irrigation was no
longer obvious, and under the same irrigation amount, the leaf area index and population dry matter weight of H were better than that of CK.
Photosynthetic rate of W3 was higher than that of W4, the H treatment had higher photosynthetic rate and stomatal conductance than that of
CK, while the transpiration rate and intercellular CO, concentration were lower than that of CK. Wheat leaf instantaneous water use efficiency
and population water use efficiency had a change trend of first increased and then decreased with the increasing of water irrigation amount, and
the values of W3 was the highest, of W1 was the lowest, under the same irrigation amount, H had higher leaf instantaneous water use efficien-
cy and population water use efficiency than that of CK. Under CK and H treatments, W3 and W4 had the highest values of yields (there was
no significant difference between two treatments) , and significant higher than that of W1, under the same irrigation amount, the yield of H was
higher than that of CK, and the range of increasing in yield up to 1. 9%—2.3%. All the findings demonstrated that the treatment of W3 is an
more efficient water-saving irrigation mode if the whole stage only irrigation one time, reasonably to spray drought-resistant agent can increasing
yield of wheat up to about 2. 3%.
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Table 1 Effects of irrigation and chemical control treatments on leaf

area index of wheat at different growth stages
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Chemical P L . ; Middle of

Irrigation Jointing Booting Flowering -
control filling
treatment stage stage stage

treatment stage

CK W1 2.79d 5.35e 5.63d 2.85d
w2 3.03 ¢ 5.60d 5.95¢ 3.01 cd
W3 3.20 abc  5.83 bed 6.22 ab 3.23 ab
W4 3.23 ab 5.91 ab 6.26 ab 3.25 ab

H W1 2.81d 5.64 cd 5.83 ¢ 3.08 be
w2 3.05 be 5.8 abc  6.12 b 3.22 ab
W3 3.17 abe  6.05 ab 6.33 a 3.36 a
W4 3.25a 6.08 a 6.35 a 3.38 a

T RPN RNE FREFORTE 0. 05 /K225 3%
Note ;: Different lowercases in the same column indicated significant differ-
ences at 0. 05 level
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Table 2 Effects of irrigation and chemical control treatments on dry matter weight of wheat population at different growth stages

feab 3 HEFRK AL B P 2T THAEH] A
Chemical control treatment Irrigation treatment Jointing stage Booting stage Flowering stage Maturity stage
CK W1 4329.33 7 699.70 ¢ 8900.33 d 13 686.70 e
w2 4 460.80 e 7 890.93 b 9 550.47 ¢ 14 742.97 d
w3 4 581.37 cd 8093.20 a 9958.30 b 15 433.90 cd
W4 4 643. 83 be 8130.73 a 10 051.33 b 15 620.70 ¢
H Wi 4 506.77 de 7 872.03 b 9544.37 ¢ 14 865.40 d
w2 4 625.93 be 8 009. 07 ab 9 967.80 b 15 964. 80 be
w3 4724.43 ab 8121.83 a 10 436.63 a 16 605. 60 ab
W4 4765.03 a 8155.33 a 10 550.30 a 16 884.73 a

T [JFA RV NG T BER7RAE 0. 05 K225 B3

Note ; Different lowercases in the same column indicated significant differences at 0. 05 level
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Table 3 Effects of irrigation and chemical control treatment on photosynthetic characteristics of wheat at flowering stage
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Photosynthetic rate
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Chemical control

HEK AL B

Irrigation treatment

AL

Stomatal conductance

il CO, e

Intercellular CO, concentration

Ttranspiration rate

treatment pmol/ ( m’-s) mol/ (m®-s) mmol/ (m?+s) pmol/mol

CK w1 10.63 e 0.222 f 2.29b 398.00 a
w2 11.70 d 0.243 de 2.46 a 381.60 b
w3 13. 30 be 0. 266 abc 2.56 a 371.53 bed
W4 12.70 ¢ 0.259 bed 2.57 a 374.07 be

H W1 11.73 d 0.236 ef 2.05¢ 382.60 b
w2 13. 17 be 0.254 cd 2.16 be 368.20 cd
W3 14.23 a 0.280 a 2.22 b 358.97 d
W4 13.70 ab 0.273 ab 2.24 b 361.37 cd
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Note ; Different lowercases in the same column indicated significant differences at 0. 05 level
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Table 4 Effects of irrigation and chemical control treatment on instan-

taneous water use efficiency of wheat flag leaf
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ontrol Irrigation Heading Flowering Middle of
con treatment stage stage filling stage
treatment
CK W1 5.40 ¢ 5.73e 4.64 ¢

w2 5.73 be 6.09 d 4.75 de
W3 5.87b 6.34 ¢ 5.19¢
W4 5.70 be 6.24 cd 4.94d
H W1 6.03 b 6.11d 52l ¢
w2 6.47 a 6.56 b 5.60 b
W3 6.63 a 6.76 a 5.90 a
W4 6.52 a 6.67 ab 5.62b
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Note ; Different lowercases in the same column indicated significant differ-
ences at 0. 05 level
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Fig.1 Effects of irrigation and chemical control treatments on

water use efficiency of wheat population
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Table 5 Effects of irrigation and chemical control treatment on wheat yield and yield components

(&2 3L e Ti%L o THIE P
Chemical control 1 (&tﬂ(%ﬂ\fi " Spike number G *ﬁ*\lﬁ i 1 000-kernel Yield
treatment I'Tlga 10n treatmen ﬁ/l\/hm2 rains per Sp] e \Velght//g kg/hmz
CK Wi 424.60 b 30.87 ¢ 38.47 ¢ 4292.93 e
w2 427. 30 ab 31.87 be 39.23 abe 4566.53 d
W3 433,40 ab 32.47 ab 39. 63 abc 4758.33 b
W4 434.97 a 32.60 ab 39.77 ab 4769. 60 b
H Wl 423.57 b 31.47 be 38.83 be 4364.63 ¢
w2 427.43 ab 32.60 ab 39. 57 abe 4672.07 ¢
W3 432.30 ab 33.13 a 40.27 a 4 860. 80 a
W4 433,57 ab 33.23 a 40. 03 ab 4 858. 60 a

T : RIS NG FRFRIRTE 0. 05 /K225 B3

Note : Different lowercases in the same column indicated significant differences at 0. 05 level
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Table 4 Internal quality of bagged and baggless fruit

B fba HURE SIBE R ffi AAMERDEY TR AR E R BRI
u\:/n et Treat i " Single fruit Fruit shape Hardness Soluble solids  Soluble sugar  Titratable acid Sugar acid
anehes reatmen weight /g index kg/cm? % % % ratio
M 3/M26/ /\ Bt 5 4% 196.8 0.812 8.3 16.2 15.9 0. 360 4.1
Yanfu 3/M26/M. robust RELS 217.0 0. 820 8.7 16.6 16.4 0.325 50.5
R41 2 B/SHAO/ N\ bt 4% 151.4 0.817 8.2 16.5 16.2 0.304 53.4
Tianhong 2/SH40/ M. robust NELS 168.7 0. 829 9.0 17.2 16.4 0.252 65.3
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