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Synergistic regulation of photosynthetic characteristics and yield of peanuts with different nodulation
traits by ARC inoculant and nitrogen fertilizer
XU An-ning', GUO Fan', HAN Qing', HOU Su-ting', LIU Yong—qi', WANG Jing', GAO Shi-ho',
TANG Xiao—guang', WANG Xiao—guang', ZHAO Xin—hua', JJANG Chun—ji"", YU Hai—qiu"?
(1. College of Agriculture, Shenyang Agricultural University, Shenyang 110866, China;
2. Liaoning Agricultural Vocational and Technical College, Yingkou 115009, China )

Abstract: To clarify the regulatory effects of the synergistic interaction between ARC microbial inoculant and
nitrogen fertilizer on peanut yield, and to provide a theoretical basis for green and high—yield peanut cultivation,
this study investigated the responses of photosynthetic characteristics in peanut varieties with contrasting nodulation
traits to combined inoculant and nitrogen application. A two—year field pot experiment (2023 - 2024) was conducted
using a highly nodulating cultivar Xianghua 11 (XH11) and a non—nodulating line DH9, with two ARC inoculant
rates (0 kg+hm™2, TO; 30 kg-hm™, T1) and two nitrogen application levels (0 kg+hm™, NO; 75 kg-hm™? pure N, N1).
Results showed that the combined application of ARC inoculant and nitrogen fertilizer significantly improved photo-
synthetic efficiency, promoted dry matter accumulation, and optimized yield components compared with single—fac-

tor treatments. Specifically, the TINT treatment (30 kg-hm~2 ARC + 75 kg-hm ™2 N) significantly increased main
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stem height, lateral branch length, leaf chlorophyll content, net photosynthetic rate, evaporation rate, and stomatal

conductance in both peanut genotypes. For XHI11, two—year average dry matter accumulation under TIN1 was

13.90% and 28.86% higher than that under T1 and N1 alone, respectively, accompanied by increases of 20.79%
and 18.29% in pod number per plant, 16.73% and 23.85% in filled pod number, and 13.58% and 8.77% in kernel
yield per plant. For DH9, TIN1 increased dry matter accumulation by 8.81% and 22.32%, pod number by 18.14%
and 7.95%, filled pod number by 26.78% and 17.95%, and kernel yield by 12.50% and 12.75% compared with T1

and N1 alone, respectively. These findings indicate that the synergistic effect of ARC inoculant and nitrogen fertiliz-

er in TIN1 treatment is superior to single—factor applications, as it ensures stable yield while reducing nitrogen in-

put, providing a green, high—yield, and efficient cultivation strategy suitable for large—scale field promotion.

Key words: peanut; microbial agent ARC inoculum; nitrogen application rate; nodulation characteristics;

photosynthesis; yield
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Table 1 Physical and chemical properties of soil
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Year  Organic matter /(g-kg™) Alkaline hydrolysis nitrogen /(mg-kg™)  Available phosphorus /(mg-kg™)  Available potassium /(mg-kg™")
2023 15.6 117.7 26.2 118.12
2024 16.4 119.1 25.3 117.32
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Fig.2 The main stem height and lateral branch length of peanuts with different nodulation characteristics under ARC inoc-

ulum and nitrogen fertilizer
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Fig.3 Root indicators of peanuts with different nodulation characteristics under ARC inoculum and nitrogen fertilizer
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Table 2 Chlorophyll content in peanuts with different nodulation characteristics under ARC inoculum and nitrogen fertilizer

AEG A Mok b3 s ) M2 b 42 ath
Year Growth stage Material Treatment Chlorophy Ila /(mg+g™)  Chlorophy IIb /(mg-g™")  Chlorophyll /a+b(mg-g™")

TONO 1.63+0.02¢ 0.44+0.04¢ 2.07+0.27b

TINO 1.6620.01b 0.5120.03ab 2.21%0.25a

X TON1 1.69+0.05h 0.49+0.07b 2.18+0.41ab

15 TINI 1.70+0.01a 0.56+0.02a 2.26+0.04a

Pegging stage TONO 1.7520.01c¢ 0.52+0.02¢ 2.27+0.02¢

TINO 1.8120.02b 0.59+0.01ab 2.40+0.04ab

Do TON1 1.77+0.10bc 0.56+0.11b 2.33+0.04h

TIN1 1.9220.05a 0.67£0.21a 2.49+0.13a

2023 TONO 1.5720.06¢ 0.38+0.04¢ 1.9320.27b

I TINO 1.60+0.01b 0.48+0.03ab 2.08+0.25a

TON1 1.59+0.05h 0.45+0.07b 2.04+0.41ab

ErE | TIN1 1.6720.01a 0.5120.02a 2.1840.18a

Pod-setting stage TONO 1.69+0.01¢ 0.50+0.02¢ 2.20+0.02¢

bHo TINO 1.80+0.02h 0.58+0.01ab 2.38+0.04ab

TO N1 1.7320.10bc 0.5420.11b 2.28+0.04b

TIN1 1.89+0.05a 0.64+0.21a 2.5340.13a

TONO 1.45+0.02¢ 0.48+0.02h 1.93+0.11¢

TINO 1.5920.01b 0.52+0.03a 2.1120.05ab

X TO N1 1.54+0.03b 0.5120.04a 2.05+0.03b

15 TINI 1.68+0.01a 0.55+0.02a 2.32+0.08a

Pegging stage TONO 1.6520.01c¢ 0.52+0.02¢ 2.16+0.02c¢

TINO 1.82+0.02b 0.59+0.01b 2.4120.04ab

b TO NI 1.68+0.05¢ 0.64+0.11a 2.32+0.04b

TIN1 1.88+0.04a 0.69+0.21a 2.5740.13a

2024 TONO 1.3720.07¢ 0.4420.01a 1.8120.27b

i TINO 1.57+0.05ab 0.48+0.03a 2.05+0.25a

TO N1 1.44+0.10b 0.45+0.07a 1.89+0.04b

45324 TINI 1.63+0.07a 0.49+0.02a 2.12+0.15a

Pod-setting stage TONO 1.60+0.12b 0.45+0.02b 2.05+0.02¢

TINO 1.71+0.08b 0.58+0.01a 2.29+0.04ab

pie TON1 1.6220.11b 0.47+0.03b 2.0920.04bc

TIN1 1.8320.46a 0.6620.21a 2.49+0.13a

T - R P BT AYASR) R R [ — RIS [ b B ] 7E 5% /KPR 2% 5

Note: Different letters after data indicate difference at 0.05 level between treatments of the same variety
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Fig. 4 Photosynthetic parameters of peanuts with different nodulation characteristics under ARC inoculum and nitrogen fertilizer
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Fig. 5 Total dry matter accumulation of peanut with different nodule characteristics under ARC inoculum and nitrogen fertilizer
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Table 3 Peanut yield and yield-related traits under ARC inoculum and nitrogen fertilizer
P - i RIS BARRI R AL E%E. HE . . #ﬁ%?ﬁ%
Year Material Treatment Pod number per Full=pod number 100-pod weight 100-kernel weight  Single plant yield
plant per plant /g /g /(g-plant™)
TONO 34.67+3.30b 30.00+4.08b 155.33+7.41a 66.33+2.49a 45.33+3.40b
XHII TINO 45.00+3.27a 31.00+5.79b 156.67+7.13a 67.67+2.05a 47.22+0.73a
TON1 35.33+2.62b 32.67+2.05ab 156.33+9.03b 67.13+1.64a 45.83+1.65b
TINL 48.00+2.94a 38.00+0.82a 157.03+0.69a 68.23+0.93a 53.33+3.30a
2023 TONO 33.33+2.62b 26.00+1.94b 100.00+7.12a 41.07+1.72a 32.67+3.09b
DHO TINO 37.67+1.70b 31.00+2.45ab 101.80+5.13a 40.57+1.58a 34.33+3.30ab
TON1 44.00+1.63b 34.67+3.09a 100.00+6.48a 41.17+2.66a 33.04+3.58b
TINI 45.00+1.63a 37.33+2.05b 102.15+0.71a 41.43+2.93a 39.35+0.59a
TONO 34.33+1.89b 27.33+1.25¢ 151.13+2.77b 61.53+2.17a 47.69+2.01b
HIT TINO 35.33+0.94b 32.67+1.25b 152.80+1.28b 61.13+2.47a 48.65+1.58b
TON1 47.33+2.62a 30.26+1.70b 151.10+1.42b 61.30+0.37a 54.92+0.98a
TINI 47.67+1.25a 39.76+1.25a 153.13+1.93a 61.80+2.24a 55.57+1.92a
2024 TONO 31.67+1.25¢ 23.57+1.70d 104.63+1.88b 41.03+1.47ab 30.00+1.62b
DHO TINO 35.67+1.89b 29.54+1.25¢ 103.20+2.04a 40.50+2.34a 32.96+1.98a
TON1 36.67+1.70b 30.67+1.25b 104.10+4.62b 40.27+2.21b 34.19+1.44b
TINI 41.67+1.25a 39.33+0.94a 104.53+2.65b 41.13+1.64ab 36.38+1.58b
H sk sksk * ns *
Y ns ns ns ns *
H*V ek sk * ns *
H*Y ns ns ns ns ns
VEY ns ns ns ns ns
H*V*Y ns ns ns ns ns
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Fig. 6 Correlations between peanut photosynthetic characteristics and yield
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