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Effects of Chemical Regulation on Maize Photosynthesis and Yield

under Low Temperature Stress during Grain Filling Stage
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(College of A gronomy and Biotechnology, China A griculiural University, Beijing 100193, China)

Abstract: Field experiment was conducted to compare the effect of three chemicals on leaves photosynthesis and

grain yield of maize growing under low temperature stress during grain filling stage. The main results showed that

spraying of abscisic acid(ABA) reduced the net photosynthesis rate, 30 pmol/L and 10 pmol/L improved the PS II

photochemical efficiency(F, /F,), while 60 wmol/L ABA decreased the PS I photochemical efficiency, and spraying of

ABA decreased grain yield by 8.0% — 14.6% . The spraying of betaine increased leaves net photosynthesis rate and

PS II photochemical efficiency, and spraying of betaine increased yield by 0.9% — 6.9% . Salicylic acid enhanced

leaves photosynthesis effectively, but decreased yield by 1.2% — 3.4% with the exception of 0.5 mmol/L. Generally,

grain yield was mainly affected due to the regulation on grain weight by spaying of chemicals. High concentration of

betaine (10 mmol/L) was the optimal treatment concerning the improving of the leaves photosynthesis and grain yield.
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Table 1 The temperature comparison between Shangzhuang experiment station in
Beijing and parts of northeast of China during grain filling stage °C
) REIZEA 22 — 1122 50 d) HEIZRTHAH22 — 122 25 d) RER G EI22 25 ~ 50 d)
i B2 Whole grain filling stage Early grain filling stage Later grain filling stage
Temperature
EE A L AEW bR Md R AFER b E MW s AR
i 26.1 24.3% 25.6*% 26.4 28.8 26.4% 27 4% 27.8% 23.6 22.4% 23.8 25.1%
KR 16.1 12.6* 14.8% 16.4 18.9 16.1* 17.8% 18.9 13.2 9.4* 11.9% 13.9
SRR 20.8 17.7% 19.9% 21.2 23.6 20.5% 22 4% 23.1 18.1 15.0% 17.5 19.3%
BRFRIR 544.0 384.0*% 497.0% 560.0 339.0 263.0% 309.0% 328.0 203.0 156.0* 188.0 232.0%

T x For5 EEEREE, a=0.05, it 2z H IS5 2 e,
Note: Values followed by* were significantly different with Shangzhuang at 0.05 level, the silking Date in the Northeast of China reference

Li Liang doctor thesis.
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Table 2 Photosynthesis rate of maize three ear leaves under chilling stress after treated with

different types and concentrations of chemicals pmol /(s )
EZspilb s AT ISTHERT 1 d WSS 7 d EERTR + (%)
Chemical treatment Chemical concentration 1 day before spray 7 day after spray Compared with CK

V& ER (ABA) 10 wmol L 13.2a 11.8a -85
30 pmol/L 12.2a 10.4 b -19.4
60 pmol /L 12.1a 103 b —20.2

" K 11.9a 12.9a
FHEERBI(GB) 1 mmol L 11.5a 15.0 ab 16.3
5 mmol/L 12.0a 17.0 a 31.8
10 mmol/L 128 a 18.1a 40.3

" K 11.9a 129D
TKAAER(SA) 0.1 mmol/L 1252 132b 23
0.5 mmol/L 12.6 a 18.0 a 395
1.0 mmol/L 12.6 a 225a 74.4

i\ K 11.9a 1290

T R RPEAE R TG AR FERR AR RZGFIRELR 0.05 AP EREE . TR

Note: Values followed by different letters within each column and chemical indicated significantly different at 0.05 level with different contentrations

of chemicals. The same below.
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Table 3 Photosynthesis rate of maize three ear leaves under chilling stress after treated with

different types of chemicals

pmol /(n7’+s)

2 25T REE TSR 1 d TS5 7 d PEXt iR £ (%)
Chemical Chemical concentration 1 day before spray 7 days after spray Compared with CK
Y& R (ABA) 10 pmol/L 13.2a 11.8b -8.5
FHIZHH(GB) 10 mmol/L 12.82a 18.1a 40.3
KR (SA) 1 mmol L 12.6a 225a 74.4
H K 119a 1290
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Fig.1 PSII photochemical efficiency(F, /F,) of maize ear leaves under chilling stress after treated

with different types and concentrations of chemicals
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Table 4  Yield and yield components of maize during chilling stress after treated with different types and concentrations of chemicals

ESil Eispllredics TEEL(FE o) TR k) THhiH () i (kg/hnd)

Chemical Chemical concentration Number of ear Grains per ear 1 000—grain weight Yield
BV R (ABA) 10 pmol/L 64455 a 444 ab 235a 6488 a
30 pwmol /L 63930 a 429 be 220 b 5700b

60 pmol /L 63 900 a 417 ¢ 239 a 6 060 ab
5 K 635552 457 a 233 a 6540 a

FHEEm(GB) 1 mmol/L 632102 4512 233b 6 600 ab

5 mmol /L 63375 a 454 a 239 ab 6825 ab
10 mmol/L 65 040 a 460 a 247 a 7028 a

H K 63555 457 a 233b 6 540 ab
TKIR (SA) 0.1 mmol /L 62070 a 456 ab 220b 6323 ¢
0.5 mmol/L 62 3552 467 a 233 a 6 630 a
1.0 mmol/L 63 105a 450 b 227 ab 6458 b

iH K 63555 457 ab 233a 6 540 ab

%5 ANRZGIERIRR AR T K 8 M A R R A 200

Table 5 Yield and yield components of maize during chilling stress after treated with different types of chemicals

25 7l 2GRS TR RE /hn) FERIEL R THIE () PR (kg/hn)
Chemical Chemical concentration Number of ear per Grains per ear 1 000—grain weight Yield
i 74 2 (ABA) 10 wmol/L 64 455 a 444 b 235 ab 6 488 b
THEERL (GB) 10 mmol/L 65040 a 460 a 247 a 7028
IKIGBR(SA) 0.5 mmol/L 623552 467 ab 233b 6630 b
B K 635552 457 ab 233b 6540 b
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