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Effects of different soil organic carbon contents on
photosynthetic physiology and growth of maize

GUO Zhangiang', XIAO Guoju®, LI Xiujing', HU Yanbin’
(1. Institute of environmental engineering, Ningxia University ,Yinchuan, Ningxia 750021, China;
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Abstract: Using the field sampling method of farmland ecosystem, the sample location was determined by the
checkerboard distribution method. Five representative soil organic carbon T1(2.44 g - kg™'), T2(3.70 g - kg™") ,
T3(4.95¢g-kg™'), T4(6.14 g - kg™'), T5(7.51 g + kg™') were selected according to different soil organic carbon
contents to explore the effects of different soil organic carbon (SOC) contents on the photosynthetic physiological
characteristics of maize water use efficiency, dry matter accumulation and growth. The results showed that net pho-
tosynthetic rate of maize was positively correlated with SOC, which increased from T1 to TS5 in the tapping stage.
The net photosynthetic rate increased from 31.22 wmol + m™ « S™" to 54.22 pwmol - m™ + s™'. Transpiration rate de-
creased first and then increased in each growth period.Stomatal conductance increased from 0.06 mol + m™> + s™' to

0.28 mol * m™ + s from T1 to T5 at flowering. There was a negative correlation between intercellular CO, concen-

Y5 B #1:2020-12-20 &[5 A #7:2021-06-20

E2W A HRESUETI(2016YFC0501302) 5 [EI5K [ AR B2 3410 H (41665009) ; 7 B BHLBIH 404 A ATl (KIT2016006)

VEH BT 505 (1978-) , 5, Mgy se N B9 A | 1 B A BRI A8 A0 Bk D+ SRR IR IS . E-mail: 1143379301@ qq.com

BEEE HEZE(1972-), F, Ho@EE A, B, 50, FZENFE R LI R A B RGN WAF5E, E-mail.
xiaoguojul972@ 163.com



51 o 2R A AN TR A LIRS i RO E AR B KR BRI 239

tration and SOC , which increased from T1 to T5 at jointing and decreased from 491.57 pmol + mol 'to 112.79 wmol
- mol™'. At jointing, the leaf water use efficiency increased from 1.62 wmol + mmol ™' to 10.22 wmol + mmol™" from
T1 to T5. In the opening, chlorophyll increased with the increase of SOC, but there was no significant relationship
between them in the flowering, silking and maturing. In flowering, the plant height increased by 20.37% , stem di-
ameter increased by 23.70% , leaf area per plant increased by 13.83%, leaf area index increased by 13.70%. From
T1 to T4, single ear weight increased from 156.13 g + kg™ to 236.18 g - kg™', and aboveground dry weight in-
creased from 235.7 ¢ to 380.22 ¢. The effect of SOC on photosynthetic characteristics and growth and development
of maize was positive, but it was not necessarily that the more, the better. T4 (6.14 g - kg™') was the most ideal ,
which could be used as an important reference value for the study of carbon storage, carbon neutralization and car-
bon peaking in farmland ecosystem.

Keywords: soil organic carbon; photosynthetic physiological; growth and development; leaf water use effi-

clency; maize
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Fig.1 Effects of different SOC contents on net photosynthetic rate and transpiration rate of maize leaves
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Fig.2 Effects of SOC contents on stomatal conductance and intercellular carbon dioxide concentration in maize leaves
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Fig.3 Effects of different soil organic carbon contents on WUE and Chl of maize leaves
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Table 2 Effects of different SOC contents on growth and development of maize in different growth stages
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Item Treatment Jointing Big bell Flowering Silking Maturing
Tl 26.35+3.84d 57.18+9.78e 216.23+11.60d 271.54+8.46b 272.81+29.65h
T2 38.31+£5.93d 88.02+10.55d 270.71£10.57a 283.38+19.51b 284.16+8.65h
H%'E’/C,m T3 42.14+4.08¢ 150.44+13.58b 282.63+9.45a 317.83%33.70a 318.71+12.66a
Plant height
T4 72.84+11.45a 190.80+15.77a 240.32+23.86¢ 241.85+21.12¢ 242.96+16.49¢
TS5 56.93+6.44b 135.03+22.87¢c 260.57+37.43b 261.34+16.76b 262.77+34.08b
T1 1.27+0.05b 2.23+0.06b 2.70+0.07b 3.34£0.03a 3.36+0.06a
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ZEH/ em
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Leaf area index ) 3.24+0.28a 5.92+0.63a 8.31+1.35ah 7.75+0.89a 7.88+0.40a
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Table 3  Correlation analysis between SOC contents and
maize growth and development at different growth stages
A PR 5 Soil organic carbon content
PO RN e hezdl] ped

Jointing  Big bell  Flowering Silking Maturing
Pk Plant height/em 082 0.81 0.75 075 076
ZEH Stem diameter/cm  0.81 0.90* 090" -0.78 0.75
LRIt LA
0.51 0.51 -0.34 001 -0.13
Leaf area/cm?
TR LAT
Leaf area index 0.13 0.34 0.01 0.25 0.25

W * 7E 0.05 G (BUR) A .35

Note: * The correlation is significant at 0.05 level (two tailed).
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Fig.4 Effects of soil organic carbon contents on maize biomass
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