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Effects of Controlled Release Fertilizer Application Mode on Soybean Yield
Formation and Economic Benefits in Huanghuaihai Region

WANG Chao-wei' , DU Xiang-bei' , WEI Zhi', YU Guo-yi’, ZHANG Liang”, HUANG Zhi-ping' , WANG Wei-hu',
KONG Ling-cong'

(1. Crop Research Institute, Anhui Academy of Agricultural Sciences, Hefei 230031, China; 2. Anhui Wanken Seed Industry Co. , Ltd. Hefei 230031, China)

Abstract: In order to solve the extensive fertilizer application and low fertilizer use efficiency problems of soybean production
in Huanghuaihai region, field experiments were conducted in 2019 to determine how the combination of special controlled-
release fertilizer and conventional fertilizer affect soybean yield, biomass accumulation and distribution, canopy light
interception, SPAD of leaf and economic benefit. Two cultivars ( Wandou 37 and Zhonghuang 13) were planted with six
fertilizer treatments. The results showed that soybean yield increased at the combination treatments by 3.0% - 8.8%
compared with conventional fertilizer, and the yield were increased by 2.5% - 5.6% compared with controlled release
fertilizer, and the highest yield was obtained by the combination of 50% controlled release fertilizer and 50% conventional
fertilizer. The improved yield by the combination of special controlled-release fertilizer and conventional fertilizer was due to
enhanced biomass products and increased sink with greater seed number. SPAD and light energy interception rate of soybean
leave treated with controlled release fertilizer and conventional fertilizer were at a high level in the whole growth period. NUEs
under split N improved due to increased N uptake during the middle and late growth stages and a higher N partition ratio to the
storage root. Compared with conventional fertilizer treatment, the income of the combination of controlled release fertilizer and
conventional fertilizer treatments increased by 1 212. 1 =1 396.9 yuan-ha ™', with the economic benefit of the combination of
50% controlled release fertilizer and 50% conventional fertilizer increased significantly. The results showed that application of
controlled release fertilizer were beneficial for enhancing soybean growth and promoting optimum yields, and was recommended
as an alternative approach to simultaneously increase yield and economic benefit of soybean production in Huanghuaihai
region.

Keywords: Soybean; Huanghuaihai region; Controlled-release fertilizer; Yield; Benefit
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Table 1 Effects of different fertilization treatments on soybean yield and yield composition

o - BRI BRI A e i
Cultivar Fertiliser treatiment Pod number Seed number 100-seed weight Plant number Yield
per plant per plant /g /( x10* #-hm~?) /(kg+hm %)
B 37 CK 27.8 ¢ 47.6 d 17.1 a 30.1 a 2516.6 ¢
Wandou 37 T1 31.4 b 59.6 ¢ 17.5 a 30.7 a 3284.0 b
T2 36.4 a 63.9 b 17.3 a 29.8 a 3383.2 b
T3 37.9 a 64.6 ab 17.5 a 30.2 a 3506. 4 a
T4 36.3 a 66.4 a 17.8 a 29.4 a 3572.5 a
T5 35.6 a 63.0 b 18.1 a 29.8 a 3473.1 ab
13 CK 21.6 ¢ 32.9d 24.5 a 30.7 a 2537.0 d
Zhonghuang 13 Tl 23.4 b 36.1¢ 24.8 a 31.5 a 2891.3 ¢
T2 24.9 ab 39.7b 24.6 a 30.3 a 3033.1 b
T3 25.6 a 40.1b 24.6 a 30.7 a 3108.5 ab
T4 26.6 a 41.7 a 25.2 a 29.9 a 3223.9 a
TS 26.3 a 41.2 a 25.1a 29.6 a 3147.0 ab

KHFEIIARNG FRFR2ZRRE(P>0.05) T,

Different lowercase in the same column indicate significant difference( P >0.05). The same below.

2.2 AEEELENAZEMERES BRI FEAE AN REAE B PC B AL PR T e 52 37 FlHp B 13 4 pk
AR B R K E&mE AR ENE AR5 T 3.8% M 2.6% , Hrp T4 fhp
TEBLANEE 2 FTn , 5% AR FEAR b, R R B IEAL T A B A KR RN G ik AR i 45 it IE Ak B
PREEE 37 SR 2.7% ~6.6% FF [AZEMESE AR T D S LR,
W3 0.7% ~3.8% , SEBCATRAL L, 3
%2 FRMBAEN AT EWERRSEHZI

Table 2 Effects of different fertilization treatments on accumulation and distribution of soybean biomass

o —— ZEME B KPR E AR E I
Stem weight Pod weight Seed weight Whole plant weight
Cultivar Fertilizer treatment Harvest index
/(kg-hm=?) /(kg+hm™?%) /(kg+hm™?%) /(kg-hm %)
foe 1. 37 CK 1583.0 b 727.6 b 2164.3 ¢ 4474.9 d 0.48 a
Wandou 37 Tl 1858.0 a 972.6 a 2704.2 b 5534.8 be 0.49 a
T2 1876.4 a 946.4 a 2859.5 a 5682.3 b 0.50 a
T3 1908. 4 a 894.6 a 2965.5 a 5768. 6 ab 0.51 a
T4 1987.9 a 908.1 a 3002.4 a 5898.3 a 0.51 a
T5 1918.9 a 872.2 a 2906.9 a 5698. 0 ab 0.51 a
13 CK 1622.6 b 740.6 ¢ 2181.8 ¢ 4545.0 ¢ 0.48 a
Zhonghuang 13 T1 1944.0 a 874.2 a 2486.5 b 5304.7 b 0.47 a
T2 1952.8 a 852.9 a 2538.5 b 5344.2 b 0.47 a
T3 2000.4 a 877.5 a 2603.3 ab 5481.2 a 0.47 a
T4 1987.6 a 818.5 a 2702.5 a 5508.7 a 0.49 a

T5 1940.3 a 855.8 a 2686.4 a 5482.5 a 0.49 a
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The dynamic change of soybean FPR interception under different fertilizer treatments
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x3 ARERLEBHXEZEFUZESHT

Table 3 Analysis on economic benefits of soybean under different fertilization treatments (7C+-hm™?)
S-S VSRS KREFH Lo B AL R i
i ML 3 A As i
Cost savings compared Output value Increased income compared
Cultivar Fertilizer treatment Fertilizer cost

with conventional fertilization

of soybean with conventional fertilization

e 37 CK 0 117.0 10569. 8 -3222.8
Wandou 37 T1 117.0 0 13792. 6 0

T2 121.5 4.5 14209. 3 416.7

T3 118.4 1.4 14726. 8 934.2

T4 119.3 2.3 15004. 7 1212. 1

T5 120.2 3.2 14587.2 794.5

g 13 CK 0 117.0 10655. 3 —-1488.2
Zhonghuang 13 T1 117.0 0 12143. 4 0

T2 121.5 4.5 12739. 1 595.6

T3 118.4 1.4 13055.6 912.2

T4 119.3 2.3 13540. 4 1396.9

T5 120.2 3.2 13217.5 1074.0
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