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Effects of organic manure substituting chemical fertilizer on soil fertility and fruit yield and quality in citrus
orchard

YU Qiaogang', SUN Wanchun', YE Jing', HU Miaodan®, LIN Hui', CHEN Zhaoming', WANG Qiang', MA Junwei'”

(1. Institute of Environmental Resources and Soil Fertilizer, Zhejiang Academy of Agricultural Sciences, Hangzhou 310021, China;
2. Shaoxing Academy of Agricultural Sciences, Shaoxing 312003, China)

Abstract: This study investigated the effect of substituting chemical fertilizer with organic manure on soil fertility and the yield and quality
of the fruit in a ponkan citrus orchard. A 2-year field experiment including two different application rates (7.5 t-hm™ and 15 t+hm™) of
chicken manure and pig manure was conducted. Results showed that substituting chemical fertilizer with organic manure significantly
improved soil fertility in a citrus orchard. The soil pH as well as the contents of the total nitrogen, available phosphorus, available
potassium, and organic matter in the organic manure substituting chemical fertilizer treatments were higher than those in the only chemical
fertilizer—applied treatment and increased by 16.1% -54.7%, 15.9% —30.1%, 12.9% -36.9%, and 6.8% —39.6%, respectively. The soil
microbial diversity index of Shannon and Evenness increased upon substituting chemical fertilizer with organic manure, and
correspondingly the average soil CO, production rate increased. Pig manure showed stronger improving effects on soil fertility and microbial
quantity and diversity than chicken manure. Furthermore, substituting chemical fertilizer with organic manure was beneficial for ponkan

citrus production by increasing the yields by 5.1%—19.5%, total soluble sugar 2.7%~11.8%, vitamin C 2.1%-10.8%, and soluble solids
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5.9% —10.8%. The highest yield was found in the treatment with 7.5 t - hm™ pig manure, while the best fruit quality was found in the

treatment with 15 t-hm™ pig manure. Overall, substituting chemical fertilizer with organic manure is an effective strategy for improving soil

fertility and microbial activity, thus increasing the yield and quality of citrus.

Keywords : organic manure; soil fertility; citrus; fruit quality; yield
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Table 1 Nutrient application and organic replacement rate

in the tested treatments

ALHE Chemical BT B %
fertilizer/(kg-hm™) Organic replacement
manure/(t-hm™) N P,0s K,O rate of total nutrients/%

AHLUIE

Organic

b3

Treatment

CK 0 315 315 315 0
CM1 7.5 229 214 238 28
CM2 15 143 113 161 56
PM1 7.5 231 216 246 27
PM2 15 146 117 176 54

4 AR A AR AE 43 3 UG L 50% 15 R AE 3 A %)
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Figure 1 Effects of different organic manure treatments on soil physicochemical properties in citrus orchard
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Table 2 Effects of different organic manure treatments on

metabolic diversity of soil microbial community

based on MicroResp

AbFR A F8 U Shannon—Wiener index %] & Pielou index
Treatment (H") (E)

CK 8.22+0.31d 0.88+0.01b
CM1 8.55+0.46¢d 0.90+0.02b
CM2 8.99+0.39¢ 0.98+<0.01a
PM1 9.91+0.48b 0.97+0.01a
PM2 11.68+0.63a 0.99+0.01a

TE « [ 5B 5 AN R) S0 3 /s b B R] 22 5 . 3% (P<0.05) . Rl

Note: Different letters in the same column indicate significant

differences at P<0.05. The same below.

— 758 —

-2 COL 77 A %, CK b3 5 CM2 . PM1 . PM2 b3 2~
) 225 8% . 5 CKAI L, CM2 kb BRAGSF-15 O, 7= A=
I 16.3% , PM1 , PM2 &b BE -1 COL ™ A 248 i
13.3% F145.5%. 5 CK A7 L, PM1,PM2 1 CM2 Ab 3
¥ 5 R i Y COL AR, H PM2 A B F- 34
COL =R i 2 v T HA G MR AL FE . 45 5%, it
FHS 3 MUAE ARG 26 A ALIEAG 1) 354 9 b A5 Pl 1 398
TAE PTG R, B AR RE ), U R R 2 A MU BOR
CIGEET
2.3 BHRERNRELFEFNMRRAREFAHENZIT
R A SRR 1 7 S AT RN R 08 Bl B R AR ] g —
25 R RS 2 AE 0117 i A T A o A T L

http://www.aed.org.cn



AT LG5, 55 A UL A QAR R A7 el - S N B R S bk it S5 P4 520

202347 H

e S
& 3

COBEIR
o
.u

CO: production rate/(pg-g”+h™)

S
&

1l

CM1 CM2 PM1 PM2
AbFE Treatment

B2 REAVIEAER T EFEY COo.~ERH M

Figure 2 Effects of different organic manure treatments on soil
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Figure 3 Effects of different organic manure treatments on citrus
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CM1,CM2.PM1,PM2 4b B () I 25 43 551 42 % 4.36%
10.91% ,17.12% .8.48% . A4 ALHE R X AL A &b B 55 34
PIAE AR (H A 7745 305 5 SR AS AR ], A4 ™
PRI N B R AR 4 R ZHOh SR . HE A L
NEE A 7.5 t-hm? B A0 3, R UBEBF 5% 0 09 A5
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Table 3 Effects of different organic manure treatments on citrus fruit quality

Jb3 FI AR A 4L C AT E R WERR L AP TE )
Treatment Total soluble sugar/% Vitamin C/(mg-kg™") Titratable acid/% Sugar acid ratio Soluble solids/%

CK 9.14+0.10d 437+3.9¢ 0.825+0.015a 11.1£0.4¢ 10.2+0.2¢

CM1 9.39+0.09¢ 446+4.3b 0.805+0.014ab 11.7+0.4bc 10.8+0.2b

CM2 9.59+0.11b 468+4.1b 0.786+0.009bc 12.2+0.4b 10.9+0.1b

PM1 9.56+0.21bc 464+5.4b 0.791+0.008b 12.1+0.3b 10.8+0.1b

PM2 10.22+0.38a 484+6.6a 0.754+0.012¢ 13.6+0.5a 11.3+0.2a

http://www.aed.org.cn — 759 —



MV BEIR S FRBE A4 - 5 40 4 - 2 400

x4 AHEERMIEXHBIELZSFREH 0
Table 4 Effects of organic manure replacing chemical fertilizer on

the economic profits of citrus planting

W B e BREA
Kb Yield Unit price/ Ot-m™) (t-®™)
Treatment increase (yuan- Out value/ Cost of fertilizers/
rate/% kg™) (yuan-mu™) (yuan-mu™)
CK 0 5.2 20 092.8 467.3
CM1 5.1 5.2 21117.5 636.4
CM2 12.8 5.2 22 664.7 805.4
PM1 19.5 5.2 24.010.9 642.5
PM2 11.6 5.2 22 423.6 816.8

T G AT HUAE IS S AT HLAE S 0.68 IC - kg 15T s IR H 2.80 7T -
ke WEALHZ 0.98 JC - kg A IEHE 4.80 JC kg ' HEA L 1 HT~667 m’,

Note: Pig manure and chicken manure are 0.68 yuan - kg™'; Urea is
2.80 yuan - kg'; Phosphate fertilizer is 0.98 yuan-kg™'; Potassium fertilizer
is 4.80 yuan-kg™'. I mu~667 m’.

HE it F 8 7.5 t-hm 21 15 t-hm 20}, 7] B G 42 THAT
A AL Bl - ST 7, B n A R AR A A B
i, e - pH, S R IEAN AR L, A ALIE
BACAL - R o S A ORI, — R T
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