561 % 454 + o W) Vol. 61, No. 4
2024 467 A ACTA PEDOLOGICA SINICA Jul., 2024

DOI: 10.11766/trxb202301030003

MG, SKIRTE, BRAEME, WLES, IETE, oL, e, KE, RTEL A, BIA . R L AR S A AR P AR B L
AR R[] R AR, 2024, 61 (4): 1099-1110.

SUN Wei, ZHANG Huanyang, WEI Qianqian, ZENG Fanhe, LI Tengsheng, ZHAO Li, HAN Chuanhao, ZHANG Jing, ZHANG Ziqi,
SHI Xiang, YAN Dongyun. Effects of Foliar Spraying of Sorbitol Chelated Potassium on Peanut Yield and Rhizosphere Soil Microbial
Community[J]. Acta Pedologica Sinica, 2024, 61 (4): 1099-1110.

M E LU REE SIS = MR T IERE 8
AN N

I, KWE, BERE, OB, FEA, R I, wmhE, K O#,
KFB, B #, HAD

(FRIRFHERE S TR, ILRFTH 266071)

R P EA SIS AR 1, A SR TR AL S RS F R RCR , B SRR S DIAEA ()
FORAETE 22) AHHAIEY, 2020—2021 4FELEHHT TR K HIAYS, RAGEMOLX AR, B8 A RE T8 (Tl
B S5 AR A AR A P i . TR R PR SR DL AR AR AN TR R TR SR e . R R UG AC SE A 1
AT A & AW, BB EACTIR (CK). JEHLAT (1K), INAYESRATCHLAT (MK, INASEEEE A4 (SK, AHl)
MATEEAH (LK, EAM™M) 5 AKAIE, 255580, mHmafGEr I ey 5 m ek &, 5 IK 3 LK Ab#EAH L, SK Ab#
ARS8 72 R IS 18.9% ., 14.97%, FERMNER A&, FRE . WRRYES B EET:; LGB AR FR 1L
AR T TR S | BN R AR 0 S, UL A L AR S R R A S B R TR AT h 4T . S AL B
FALE, ILASEES G B A SRR T AEAE AR PR T IR AE M SRR S . AHDCHE TR, R S T R A &
MRPRAE AL R ARG 25 b, FEAERIIRER KT I, SICHIERFIEASAH L, (LAY EES 5 B0 5 RE AL A6 AR Ao 22 1 g
ORI R, LA R F= i, ZFE S5 rT oA H = IR A ARSI S SR 5%

KR LA TR, BB, Ph BIARR MPR HIRBUE YIRS

HESHES: S565.2 MEREE: A

Effects of Foliar Spraying of Sorbitol Chelated Potassium on Peanut Yield and
Rhizosphere Soil Microbial Community

SUN Wei, ZHANG Huanyang, WEI Qianqian, ZENG Fanhe, LI Tengsheng, ZHAO Li, HAN Chuanhao, ZHANG
Jing, ZHANG Ziqi, SHI Xiang, YAN Dongyun’

(School of Environmental Science and Engineering, Qingdao University, Qingdao, Shandong 266071, China)

* EEARBAIESTIE (31972516 ) HINARA T SIFAITRITE (2017GNC11116 ) 3 [H¥F B Supported by the National Natural Science
Foundation of China ( No. 31972516 ) and the Key Research and Development Program of Shandong Province, China ( No.2017GNC11116 )
+ M IRAE#H Corresponding author, E-mail: yandongyun666@hotmail.com
EFE®A: b AR (1995—), B, WEFEHMA, SiEarad:, FENFHRCEBIE 5 H. E-mail: Sunwei0130@163.com
Wk H 1 2023-01-03; WIS HORT H . 2023-08-15; W45 #E % H M (www.cnkinet): 2023-11-15

http://pedologica.issas.ac.cn



4

1100 + e il 61 4

Abstract:  Objective China depends heavily on agricultural potassium fertilizer imported from abroad. Thus, it is important to
improve potassium utilization efficiency by changing the existing forms of potassium. Method In this paper, a two-year field
trial (in 2020 and 2021) was set up using Virginia-type peanut Huayu 22 to investigate the effects of inorganic potassium (free
ionic state) and sorbitol chelated potassium on peanut yield, dry matter accumulation, potassium accumulation, and bacterial
community structure in peanut rhizosphere soil by a completely randomized block design. Under the premise of conventional
fertilization, peanut spraying experiments were carried out at different growth stages and with five treatments: CK, water control;
IK, inorganic potassium; MK, sorbitol mixed inorganic potassium; SK, sorbitol chelated potassium (self-made); and LK,
commercially available chelated potassium (Canada). Result The results showed that foliar topdressing potassium fertilizer on
leaves could significantly increase the peanut yield. Compared with the treatment of IK or LK treatments, the two-year average
yield of SK treatments increased by 18.9% and 14.97%, respectively. The yield components of 100-seed weight, 100-pod weight,
and full fruit rate were all significantly improved. Also, the dry matter accumulation and potassium accumulation of peanut plants
treated with sorbitol-chelated potassium were significantly increased. Compared with CK, IK, and LK treatments, the total dry
matter of peanut plants treated with SK increased by 19.5%, 19.1%, and 15.7% in the stage of the full pod, and increased by
22.8%, 27.4%, and 11.7% at the mature stage, respectively. Potassium accumulation in peanut kernels increased by 30.6%, 49.8%
and, 44.8% in the stage of full pod, and increased by 30.8%, 59.1%, and 10.8% at the mature stage, respectively. The above
results showed that self-made sorbitol-chelated potassium could promote the absorption and distribution of potassium nutrients in
plants. Furthermore, the microbial diversity and richness of peanut rhizosphere soil increased under SK treatment compared with
the other treatments. Compared with CK, MK, and LK treatments, the Sobs index of microbial communities in SK treatment
increased by 10.7%, 12.5%, and 10.7%, respectively. The species significantly enriched in SK treatment were
p-Verrucomicrobiota_g-Roseimicrobium and p-Planctomycetota c-vadinHA49. The correlation analysis showed that the increase
in production was significantly related to the absorption and distribution of potassium and the changes in rhizosphere
microorganisms. Conclusion In summary, compared with inorganic potassium form, sorbitol-chelated potassium could promote
the absorption and accumulation of potassium in peanuts at the same potassium application level, which is comprehensively
reflected in production. The research results could provide theoretical and practical references for improving potassium
efficiency.

Key words: Peanut; Inorganic potassium; Sorbitol chelated potassium; Yield; Potassium accumulation; Rhizosphere soil
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Fig. 1 Average monthly temperature and precipitation during the experiment
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Table 1 Basic chemical properties of soil tested
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Ay HL5% EC
pH Organic matter ~ Alkali-hydrolyzed nitrogen  Available phosphorous Available potassium
Year / (pS-em™)
/ (gkg™) / (mgkg ") / (mgkg ") /( mgkeg!)
2020 6.33 58.8 13.2 80.71 29.95 133.4
2021 6.28 49.7 13.8 84.5 30.84 129.6
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Fig. 2 Fourier transform infrared spectra ( FT-IR ) of
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sorbitol-chelated potassium fertilizer
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Table 2 Effects of different fertilization treatments on peanut production and component factors

0y szl AR Hi=E (I S
Year Treatment 100-pod weight / g 100-seed weight / g Full pods rate / % Yield / (thm™)
2020 CK 190.4+2.38b 77.85+0.04d 74.85+1.52d 5.06+0.55¢
IK 198.2+2.31ab 81.75+0.55b 85.98+1.32b 5.19+0.15bc
MK 192.8+10.4b 82.23+0.63ab 76.89+0.89d 5.66+0.21b
SK 206.2+4.83a 83.37+1.38a 88.43+£0.37a 6.63+0.02a
LK 174.4+3.08¢ 79.97+0.84c 80.95+1.40c 5.56+0.03bc
2021 CK 205.5+3.87b 101.2+1.90ab 69.09+0.85ab 6.19+0.38¢
IK 209.14£9.87b 103.6+1.49a 64.72+3.38bc 6.84+0.26b
MK 192.3+7.25¢ 98.57+0.70bc 68.80+2.55ab 6.06+0.15¢
SK 227.9+1.77a 102.6+2.86a 70.56+0.68a 7.42+0.05a
LK 226.0+8.85a 96.11+0.95¢ 62.09+2.85¢ 6.87+0.21b

TE: CK: WEKXTIRG IK: JEHLAIE; MK: INALEESTEHLAIEIR G5 SK: INAUEE G LK. HEEAHIE; FAARR/N
TR R AR AL BELE 0.05 KF L2 5 B3, TR, Note: CK: Control group; IK: Inorganic potash fertilizer; MK: Sorbitol
mixed with inorganic potash fertilizer; SK: Sorbitol chelates conventional potassium fertilizer; LK: Commercially available chelated potash
fertilizer; Different lowercase letters in the same column showed significant differences at 0.05 level in different treatments in the same

period. The same as below.
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e AFE/NE FREFR R [F— B R R AR BAE 0.05 K- 255 W3, TFH. Note: Different lowercase letters showed significant
differences at 0.05 level in different treatments in the same period. The same as below.
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Fig. 3 Effects of different fertilization treatments on the accumulation of dry matter in the above-ground( a )and underground( b )parts of peanut
plants at different growth stages
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Fig. 4 Potassium accumulation in peanut plants at different growth stages (a, b, c¢) under different fertilization treatments and available

potassium content in soil at maturity stage (d)
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Fig. 5 Alpha diversity index of rhizosphere soil bacteria( a Jand relative abundance of phylum level dominant microorganisms( b Junder different

fertilization treatments
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Fig. 6 Principal coordinate analysis ( PC ) of bacterial community in peanut rhizosphere soil under different fertilization treatments (a) and

species difference analysis of rhizosphere soil microbial community (b )
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