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Effects of different application proportion of organic manure
and chemical fertilizer on fruit quality of Jun jujube, soil
microorganism and properties

MUHTAR Zari, ABDUKADIR Isah, ZHAO Lei, TAO Xiu-dong, SHI Yan-jiang, WU Zheng-bao
(Institute of economic forest, Xinjiang Academy of Forestry Sciences, Urumgi, Xinjiang 830063, China)

Abstract: 10 years old Jun jujube tree was used as research object. Field experiment was conducted to study the ef-
fects of organic manure and chemical fertilizers on the soil bacteria, fungi and actinomycetes, soil respiration rate, bulk
density and pH value in Jun jujube orchard, the fruit quality and leaf-fruit ratio of Jun jujube and other indicators. The
results showed that the number of bacteria, fungi and actinomycetes in the soil showed a gradual increase with the in-
crease of organic manure and chemical fertilizer usage in compound fertilizer, and the effect of increasing organic fertilizer
on the increase of soil microbial community was obvious higher than that of chemical fertilizers. The soil respiration rate
of T12( Organic fertilizer:8 kg plant™'; N:450 g-plant~'; P:300 g*plant™'; K:300 g*plant~') was highest, and the

25~ ! at fruit enlargement stage and 2.24 +0.02 ymol*m™~2+s~ ! at matu-

soil respiration rate was 3.03 £ 0.02 pmol*m™
rity stage, 71.0% and 86.2% higher than the control, respectively. The soil bulk density was the lowest in the soil

treated with T4i(organic ferbilizer: 8 kg plant™'; N:150 g*plant™'; P:100 g-plant~'; K:100 g plant™'), and the
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soil bulk density was 1.36+0.02 g*cm™>, which was 0.11 g*cm ™3 lower than that of the control. The content of soil

organic matter increased with the increase of the proportion of organic fertilizer, and decreased with the increase of the

proportion of chemical fertilizer. With the increase of the proportion of organic fertilizer, the pH value of alkaline soil de-

creased gradually, while the effect of chemical fertilizer on alkaline soil pH was not significant. The effects of different

application proportion of organic manure and chemical fertilizers on the soluble sugar content of jujube fruits were not ob-

vious, but the contents of available titratable acid and the ratio of sugar and acid had a certain degree influence. The

content of Ve in fruits of the fertilization treatment was significantly higher than that in CK, and the content of Ve in

fruits was increased with the increasing of amount of organic-inorganic fertilizer. The results also showed that there was no

significant difference between T3 and TS5, T6, T4 and T7, T8 and T9 and T10 in the treatment. In a word, the applica-

tion of organic-inorganic fertilizer with reasonable proportion has great application prospects for the sustainable develop-

ment of Jun jujube industuy in arid semi-arid areas.

Keywords: Jun jujube; microbial community; soil respiration; soil bulk density; fruit quality
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Table 1 Basic nutrition and pH properties of test soil
TR AL Eoe) Bl e S AR gl HARA
Soil depth pH Organic matter Total N Available N Total P Available P Total N Available K
/cm /(g kg™") /(g kg™") /(mg-kg™") /(g kg™") /(mg-kg™") /(g kg™") /(mg-kg™")
0~30 8.87+0.99 24.38x1.64 0.56+0.22 89.11+13.01 3.65+1.21 35.80+8.30 40.17+2.84 330.67+41.43
30 ~ 60 8.99+0.45 17.23+£1.11 0.16+0.03 30.22+0.61 1.31+0.10 14.81£4.49 40.14+3.09 190.67 +28.45
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Table 2 The designed experiment scheme under different

treatments of organic and inorganic fertilizer

#HLE T/ (b )
/(kg' - Inorganic fertilizer/ ( g*plant” )
Organic f‘fﬂﬂfzef NISO+P100+ N300+ P200+  N450 + P300 +

/(g-plant™") K100 K200 K300
1 1 TS 9
2 ™ T6 T10
4 T3 i T
8 T4 T8 T12
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5 RRE, K R — AN b BRI AR AR 52 (150 AN 2247 IR S)
FEREHLE L 30 MRS A M B m e =, &
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LR BRI E R B BES . A  ELE
KR RERERAKREFREMD TR R T 25C
~28°CHE TR I 9% 24 h, G E 555 72 hy AW

=i

Ji
%

—

BRI 1 51975, 25°CH 5% 72 he R A&
T+ HHETEZRMHICR, FIEMEDHEUT -
TR,

ST R A R K 1Rk Y AR RR IR 20
g, ARG FRIN(93.3 mm x 20 mm), 764 i N5 5% 3
d, B RM EFHERANE YRR KT 5=
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Table 3 Effect of different proportions of organic-inorganic fertilizer on the quantity of Jun jujube orchard soil microbial community

TR Py oI ! ol
Sampling period Treatment actertum | Fungi ) A““m"my“elef
/(x10° cfurg™!) /(x10* cfurg™") /(x10* cfu-g")
CK 102.000 = 14.405j 266.250 + 22.220h 341.000 + 18.591g
T1 104.197 £ 5.637gi 265.925 +5.204f 204.228 +4.732h
T2 116.697 + 1.909hg 329.258 + 23.662¢f 216.728 + 1.909fh
T3 138.781 = 5.728de 370.092 + 19.645¢ 227.561 + 16.250th
T4 148.781 = 7.500d 457.175 = 172 .646d 242144 + 27 .960f
IR T5 108.364 + 0.722gi 325.092 +9.437ef 249.228 + 25 . 505f
enl;;zlem T6 123.781 £ 4.330fh 354.258 +5.204e 286.311 £28.312¢
period T7 133.781 £ 6.614ef 461.342 27.415d 329.228 + 4.390d
T8 162.531 +5.449¢ 598.008 + 18.930c 406.728 £ 10.777¢
9 124.614 + 1.443fh 458.425 +20.966d 325.478 +2.602d
T10 164.614 + 6.884c 573.842 +29.395¢ 458.394 + 15.275h
T11 215.447 + 14.913b 720.092 + 8.750b 414,644 + 8.509¢
T12 257.531+3.307a 801.758 +25.536a 586.728 + 38.615a
CK 63.086 + 0.670j 124.382 £ 8.091f 110.120 + 15.071g
TI 86.628 +4.697gi 221.604 + 4.337e 170.190 = 3.944h
T2 97.044 + 1.591hg 274.382 £ 19.718de 180.606 = 1.591fh
T3 115.447 = 4.774de 308.410 £ 16.371cd 189.634 = 13.542fh
T4 123.781 = 6.250d 380.979 + 143.872¢ 201.787 + 23.300f
TN TS 90.100 = 4.697gi 270.910 = 7.864de 207.690 + 21 .254f
nmir:;‘im T6 102.947 = 3.608fh 295.215 +4.337de 238.593 +23.593¢
period T7 111.281 +5.512¢f 384.451 +22.846¢ 274.356 +3.658d
T8 135.239 £ 4.541c 498.340 = 15.775b 338.940 £ 8.981c
T9 103.642 = 1.203fh 382.021 + 17.472¢ 271.231 £2.168d
TI0 136.975 £5.737¢ 478.201 = 24.496b 381.995 + 12.729b
TI1 179.336 +9.452b 600.076 +7.292a 345.537 £7.090c

T12

214.406 +5.512a

668.132 +21.280a

488.940 £ 32.179a
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Fig.1 Effect of different proportions of organic-inorganic fertilizer

on the soil respiration rate of Jun jujube orchard soil
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Fig.2  Effect of different proportions of organic-inorganic fertilizer
on the soil bulk density of Jun jujube orchard soil
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Fig.3  Effect of different proportions of organic-inorganic fertilizer

on the content of organic matter and pH of Jun jujube orchard soil

B 52 TR TS A LA 8 Py 4 , 9 4 [l
PE+ 48 pH (B 2 B G218 T Bt 3, i bE & 2 IR AL
AR IE ol FH o 1 385 0, A% A0 B - 4 pH {H [R] 2 5
AN (K 3B) . S HiABALBE BT T1 A1 T6 AbBR
(1) 3% pH {H¥Y 5 CK M HLTC B 3% 22 ok, g Ab 3
B4 pH (HYY KT CK, T4 Zb PRy 139 pH (H
B A% M 8.550 £0.072, H CK A% 4.859% .

2.5 AHREKIEAE G HEXT IR F R K MR
RIEBF Y

FAVLIE B SR AE A ALIE R AR AE Lt
B4, SR AR S R a] i M & A TS (H A
AR PT) 1 TG S 25 2 S o A A 3 SR S AT o R
B 5 S TR NE AR AL AR I P S 358 o S B e AN
[ A8 A 3, T4 . T9 F1 T11 il AE &b B %) A % 5 BR
S EE T CK, I B AT R 2 R o
CK AHH TG 35 22 57 . WA R IR NE A HLIE A AL AL
o FH S B T, 45 Ach B ) R SIOME IR L 2 B AN TR )
AR AR, BT T it AR AL FE A BE R L B E R T CK
Ah, e e B R L 5 CK A 2E AR B3
ARSI Ve & 2 bl A IR IE T HLAE AL
PR TS B BT e A T e A A R 14
SIS TGS BR T T LA Ve



%5

AREREIR - FUIEE AL SIIERCHERS IR BOBACR LM R 187

R FERT CK A, HEEICA R Ve S5
CK AH LI TC 0 35 25 e, & A 3 T8 AbFRAY Ve &
B, HER IR 15,422 mg- 100", T9 4L B Ve &
A, EEXTRRAIG 2. 141 mg-100g™ "

ST TF LS AR 52 BT ], A A 4% 5 K 171
R, T VR A6 T T RE S U A L — P 2 ) G

R R A — o B RS R B AR B 5
ARGUASRST . 3% 4 TR0, BE & 52 IR IE it A 2 1 3
TNgR A B L B B TR, A A B SR
38 KT CK, CK MR A h 10.361 + 1.083,
T12 A EE SR A, (BN 6.356 + 0. 185, b X R
1% 38.66% , T12 AbPH FeAR 2R L BEIL 21 5,981,

x4 ANESHEIERREEEXRE RS MR REERm

Table 4  Effect of different proportions of organic-inorganic fertilizer on the fruit quantity and leaf-fruit ratio of Jun jujube

FEBR H
Sugar-acid
ratio

Ve &
Ve content
/(mgrg™")

R
Leaf-fruit
ratio

s AV 2 B T B
Treatment Soluble sugar Titratable acid
/% /%
CK 51.865+1.918a 0.210+0.008cd
T1 53.465+5.071a 0.211+0.009cd
T2 57.432£2.516a 0.204 +0.003d
T3 57.437+4.037a 0.208 +0.007cd
T4 51.434£6.072a 0.236 +0.009ab
TS5 54.429 £ 12.499a 0.218 +0.009bcd
T6 57.155 £2.746a 0.228 +0.005abc
T7 53.269 + 18.104a 0.229 +0.032abc
T8 56.464 + 10.088a 0.221 +0.007bed
9 44.657 + 6.640a 0.247+0.010a
T10 52.156 £ 4.255a 0.232+0.016abc
T11 47.469 = 1.785a 0.240 +0.015ab
T12 52.568 £7.367a 0.233+0.010abc

246.608 + 3.217abc
254.064 + 31.941abc
281.571 +13.011a
276.057 + 24.687ab
218.166 + 22.880bcd
248 .856 + 52.209abc
250.527 + 16.79%4abc
230.822 + 65. 148abed
255.149 + 37.649abc
180.044 + 19.597d
225.566 + 20.514abed
198.565 + 18.903cd
226.195 + 33.756abcd

27.925+0.841k
30.431 +0.483i
32.194+0.232h
39.069 +0.530c
41.174+0.174b
33.188£0.575g
34.528 +0.417f
37.778 £ 0.248d
43.347 = 1.150a
25.785+0.8911
29.160 + 0.325j
33.757 £ 0.084fg
36.500 £ 0.226e

10.361 = 1.083a
9.796 + 0.663b
9.722+0.957h
9.072+0.536c
8.435+0.251d
9.1340.656c
8.903 +0.273c
8.321+0.438d
7.179 £ 0.296ef
7.500 £ 0.330e
6.984 +0.214fg
6.567+0.281gh
6.356 +0.185h
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