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Effects of different foliar fertilization on photosynthetic characteristics,
yield and nitrogen absorption and distribution of peanut

ZHANG Yunhong'?, YANG Hongyan**, YANG Zhanping"*", HUANG Shaomin'?, HE Ailing'?, DU Jun'?

(1.Institute of Plant Nutrition, Agricultural Resource and Environment, Henan Academy of Agricultural Sciences,
Zhengzhou, Henan 450002, China; 2.Henan Key Laboratory of Agricultural Eco-environment Zhengzhou, Henan
450002, China; 3.Liaocheng Soil and Fertilizer Workstation, Liaocheng, Shandong 252000, China)

Abstract: In order to exploring the possibility of developing alginate oligosaccharides (AOS) as a novel plant growth
regulator, using “Yuhua 9326 as experimental material, pot experiments were conducted to study the effects of spraying
four kinds of foliar fertilization including potassium dihydrogen phosphate, urea, AOS, and composite biological agents
(CBP) on photosynthetic characteristics, yield and nitrogen absorption and distribution of peanut using clear water as the
control. The results showed that spraying four kinds of foliar fertilization improved net photosynthetic rate(Pn) of peanuts
by 11.1% to 22.0%. The treatments of AOS and CBP (containing substances such as AOS, salicylic acid and others) had
better application effects. Compared with the control with water, the side-bough length and branch numbers of these two
treatments were increased by 13.1%, 11.4% and 15.9%, 50.9%, respectively, and the total dry weights were increased by
18.1% and 52.5%. The yield under the treatments of AOS and CBP were also significantly increased by 30.5% and 60.9%,
respectively, which was mainly due to the increase in pods number per plant and hundred pods weight. Spraying CBP
also promoted nitrogen absorption in peanuts, and raised its proportion in leaves and peanut kernels. In summary, the
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treatments of AOS or CBP improved peanut yield in our experiment, and the application effects of CBP treatment were
the best, showing a wonderful foreground.

Keywords: peanut; foliar fertilization; alginate oligosaccharides; photosynthetic characteristics; yield; nutrient absorption
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Fig.1 The SPAD value of peanut functional leaves with spraying
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Table 1 The photosynthetic characteristics of peanut with spraying different foliar fertilization
Pn/(umol'm2s™")  Ci/(umol-mol™) Ls Tr/(mmol'm?®s™)  WUE/(umol'mol™")  Gs/(mmol-m?*s™)

CK 22.82d 274.47¢ 0.347a 10.68¢ 2.137¢ 0.571d

MKP 27.85a 274.50¢ 0.346a 12.22a 2.279a 0.760a

UN 25.35¢ 277.10b 0.340a 11.72b 2.163b 0.684¢c

AOS 27.37a 275.35¢ 0.344a 12.26a 2.232a 0.744a

CBP 26.15b 279.94a 0.333b 12.05ab 2.170b 0.705b

(P<0.05)
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Table 2 The agronomic trails of peanut with spraying different 53.9%) UN
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/em /em / . . BP
CK 37.11b 34.56b 9.83d ( 28.8%  35.9%) C
MKP 36.53b 33.39 12.67b AOS (
UN 36.48b 34.67b 10.67cd 60.9% 30.5% 52.5% 18.1%) UN
AOS 41.06a 39.08a 11.39¢ ( 8.5%) AOS
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Table 3 The dry material accumulation of distribution in peanut with spraying different foliar fertilization
/g /g /g /g /g 1%
CK 14.53¢ 23.34b 7.49a 12.93¢ 58.29¢ 0.539b 22.18d
MKP 14.69¢ 24.79b 5.33b 12.45¢ 57.26¢ 0.450d 21.74d
UN 15.48¢c 19.45¢ 4.80b 13.60c 53.32d 0.527b 25.50a
AOS 17.23b 26.29b 8.46a 16.87b 68.84b 0.582a 24.51b
CBP 23.99a 35.93a 8.18a 20.80a 88.90a 0.484c¢ 23.39¢
(P<0.05)
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Table 4 The yield and its components in peanut with spraying different foliar fertilization
1% e e /g e /% /g
CK 12.11¢c 9.11c 21.22¢ 57.07b 7.77d 5.16b 86.73c 41.03¢ 4731c 38.78cd
MKP  13.33c 9.89¢ 23.22b 57.42b 7.77d 4.68¢ 76.03d  38.58c  50.75bc  37.35d
UN 12.56¢ 12.67b 25.22b 49.78d 8.48¢c 5.12b 96.73b  56.83a 58.75a 40.80c
AOS 16.22a 10.67¢ 26.89b 60.33a 11.76b 5.11b 101.88ab  47.88b 47.00c 50.62b
CBP 17.89a 15.22a 33.11a 54.03¢ 13.87a 6.93a 108.68a 60.80a 55.94b 62.39a
(P<0.05)
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Table 5 The nutrient uptake and distribution in peanut with spraying different foliar fertilization
/g 1%
/g
CK 0.217a 0.188b 0.226d 0.148b 0.309d 19.95a 17.28a 20.77¢ 13.60b 28.40b 1.088b
MKP 0.130b 0.188b 0.260cd 0.134b 0.267¢ 13.28b 19.20a 26.56b 13.69b 27.27b 0.979b
UN 0.147b 0.159bc 0.393b 0.090c 0.408b 12.28b 13.28b 32.83a 7.52¢ 34.09a 1.197b
AOS 0.146b 0.120c 0.296¢ 0.197a 0.356¢ 13.09b 10.76¢ 26.55b 17.67a 31.93ab 1.115b
CBP 0.221a 0.344a 0.538a 0.141b 0.584a 12.09b 18.82a 29.43ab 7.71c 31.95ab 1.828a
(P<0.05)
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