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Effects of different fertilization methods on eggplant growth and soil

characteristics in river valley area

WANG Wei"?, HOU Lili’, WANG Qingfeng', WANG Liye', Patiman'

(1. Yining Agricultural Technology Extension Station, Yining 835000, Xinjiang, China; 2. Western Agricultural Research Center, Chinese
Academy of Agricultural Sciences, Changji 831100, Xinjiang, China, 3. Agricultural Scientific Research Institute of Sixth Agriculture Di-
vision, Xinjiang Production and Construction Corps, Wujiaqu 831300, Xinjiang, China)

Abstract: In order to investigate the effects of different biological fertilizer application methods on the growth, yield,
quality, and soil characteristics of eggplant in river valley area, Shengyuan 3 was used as the test material. Six different
field experiments were conducted in 2023, including single application of chemical fertilizer (CK), conventional fertiliza-
tion(T1), chemical fertilizer+microbial fertilizer(T2), conventional fertilization+microbial fertilizer(T3), chemical fertil-
izer+humic acid liquid fertilizer+microbial fertilizer (T4), and conventional fertilization+microbial fertilizer+humic acid
liquid fertilizer (T5). The changes in eggplant yield, quality and soil characteristics after harvest were analyzed. The
results showed that the application of microbial fertilizer could promote the growth of eggplant plants and increase the
leaf area per plant. Compared to the application of chemical fertilizer alone, TS treatment had a significant effects on egg-
plant plant height, stem thickness, leaf area, and yield, increasing significantly by 13.5%, 13.6%, 60.6%, and 25.0%,
respectively. The application of humic acid liquid fertilizer significantly increased the soluble sugar content and crude
protein content of eggplant. The T4 treatment increased significantly the soluble sugar content by 23.2% compared to the
control, and the T5 treatment increased significantly the content by 25.4% compared to the control. The application of
humic acid liquid fertilizer increased the total nitrogen, total phosphorus, and organic matter content of the soil, but the
change in total potassium content was not significant. Compared to the control, under T3 treatment, urease, acid phospha-

tase, and sucrase in the soil showed the highest enzyme activity, which increased significantly by 30.3%, 18.7%, and
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58.2%, respectively. The research results provide a theoretical basis for the high quality and efficient production of egg-

plant and the optimization of fertilization plans in river valley area.
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Table 1 Fertilizer application scheme (kg -hm™*)
b7 4 Al Al WEYE L JE R A N AHLE
Treatment Nitrogen Phosphorus Potassium Microbia fertilizer Humic acid liquid fertilizer Organic fertilizer
CK 240 270 75 0 0 0
Tl 204 230 0 0 0 3x10*
T2 216 243 68 300 0 0
T3 184 207 0 300 0 3x10*
T4 192 216 60 300 375 0
TS 163 184 0 300 375 3x10*
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Table 2 Effects of different fertilization treatments on the
growth of eggplant

i . 2 R I TR
e e i . BRI T A

. Stem diameter/ Leaf area per
Treatment Plant height/cm 5

cm plant/cm

CK 92.4+0.8 ¢ 1.32+0.02 ¢ 4196.4460.6 d
Tl 93.8+0.4 ¢ 1.40+0.02 b 4 682.4+79.6 ¢
T2 99.1+0.8 b 1.41+0.02 b 5849.4+39.8 b
T3 101.5+0.4 ab 1.45+0.01 ab 5912.7£59.9 b
T4 102.9+0.4 ab 1.48+0.03 a 6557.4+72.8 a
TS 104.8+1.6 a 1.50+0.02 a 6740.7+48.0 a

o FAIA R/ NG FRERRTE0.05 /K FERE® . TIH.
Note: Different capital letters in the same column represent signifi-

cant difference at 0.05 level. The same below.
HTS A B ) 2R A K s R it A R TR it e A 40 e
JIELX5F 758 R I TR AR 52 M0 425, TS A B E T e A A
R TR 7% T B P e g A T AR S S 5 386 o 1 v T
0, o> A B CKOAT T1 Ak #5235 39 0 60.6% Fi
43.9%.
2.2 F[EIHEABALIE X il F qm B AN~ E A R0
HEE 3 AT, 5 A0 AR CCRO AR T, 5 it AR
CT 1) A C fih o A= 47 A AL S8 25 38 v 17 0 - s PR b
&, Hod al iR S EAK IR T3>T5>T4>T1>
T2>CK, kb CK 425 21.8%~34.1% ; KL 21 4k & & LA
T4 Kb A% ey, B CK B33 ) 16.6%, T1 AbBER £F
Yo Bk, N 13.29 g kg s B A S ELL TS 48
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Table 3 Effects of different fertilization treatments on eggplant yield and quality

Qb wCAEVERD wCH 4 wOH D FEE

Treatment Soluble sugar content/(g-kg™) Crude fiber content/(g-kg") Crude protein content/(g-kg") Yield/(kg-hm?®)
CK 302.06+22.7 b 14.16+0.4 be 141.10£3.3 b 80 000.0+£3055 b
Tl 368.81+7.3 a 13.29+0.1 ¢ 142.01£2.0b 86 500.0+£3969 b
T2 367.96+7.1 a 14.23+0.2 be 14493442 b 88 500.0+2754 ab
T3 404.98+18.7 a 13.96+0.5 be 148.67+6.8 b 89 666.7+£726 ab
T4 37231172 a 16.51+0.4 a 152.86+6.1 b 98 833.3+6085 a
T5 378.70£3.9 a 14.84+£0.3 b 172.7849.1 a 100 033.3+4332 a
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a8 CK 3B 5 25.0%.
2.3 FEIMEADAIEXS T IRIB IR FRAO RN

HH3% 4 A] 0, 55 B0 it A0 RE AR L, o R A A
Tt A P T R v T A AR ML
&, RIS BN . H A AR
AEM LA S ER CK B E 5 10.4%~13.9%,
BT ACTRIR 5 9.4%~16.4% ;T3 AL TR ) I8 41 &
EhE, N 1.78 g-kg!, B CK BB $E 5 12.6%; 3%
SRS BTGB 21.82~21.96 g-kg' Z [A], i 3
2R TS H AL & & e, N 22.44 g - kg
B CK AT AbFE 53 )2 E 2 15 30.4%F1 10.9%.

® 4 TREIMERRS AN HIRIR LI ARHI TN

Table 4 Effects of different fertilization treatments on soil

physical and chemical indicators (g-kg"
Treatment content content content SOM content
CK 1.15£0.01 ¢ 1.58+0.04 ¢ 21.92+0.1a 18.74£0.3 ¢
T1 1.28+0.01b 1.71+0.04ab  21.91+0.3a 20.24+0.4 bc
T2 1.31£0.03b 1.65+0.05bc  21.96+0.1 a 18.85+0.6 ¢
T3 1.49+0.06 a 1.78+0.05 a 21.82+0.2a 21.26+0.7 ab
T4 1.27+0.05b 1.7140.05ab  21.92+0.3a 19.59+0.6 ¢
T5 1.40£0.03a 1.77£0.02 a 21.92+0.2a 22.44+05a

2.4 AEIMEARIEST HIREGE AR

HZE 5 AT%n, 5 CK A B, Hoth 5540 2 A+ S T
PEYAE e . o, T1 ACFREE CK #2051 A
W, AR R EZES T3 AE T IR0 IREE B P
T Tk AT R R T VS 1 2 B, B0 CKO AT T A 253 )
BERE T 30.3%.18.7%+58.2%F1 25.0%+ 10.4%
54.0% ; T3 Kb P R 14 B2% 22 16 R 86 W P 3 12 42 T2 A
LAy AR E PR 14.4%.32.1%.
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Table 5 Effects of different fertilization treatments on soil

enzyme activity (mg-g'-d")
; Rk BRI s 1 HERHmG 1
e TR xr TR e B
. Acid phosphatase Sucrase
Treatment  Urease activity . .
activity activity
CK 2.11+0.08 ¢ 1.07+0.02 ¢ 18.76+0.6 ¢
T1 2.20+0.14 be 1.15+0.04 be 19.26+0.6 b
T2 2.48+0.08 ab 1.11£0.01 be 22.46+1.2 b
T3 2.7540.19 a 1.27+0.02 a 29.67+3.4 a
T4 2.30+0.11 be 1.14+0.05 be 21.10+£2.4 b
TS 2.55+0.02 ab 1.19+0.02 ab 24.25+1.9 ab

2.5 XS

FARPED BT (R 6)FR W], 7 & 5 bR 2 A A
Pt A AR 2 AR, 5L S R R R
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Table 6 The correlation between yield, quality indicators, plant growth indicators, soil physical and chemical indicators

and soil enzyme activity

sk s FEH B SRS E SR eWEE AIURSE ORI RYEREREEE T R
AN
IH 4 Plant Stem Leaf area Total Total Total SOM Urease Acid phosphatase  Sucrase
naex

height diameter per plant N content P content K content content activity activity activity
=i Yield 0.92%%  0.96%* 0.94+%* 0.49 0.70 0.03 0.81%* 0.44 0.42 0.33
AAERES R 071 0.80% 0.69 0.91*%  0.91**  -0.49 0.63 0.81% 0.86* 0.76*
Soluble
sugar content
HHET Y & 0.61 054 0.65 -0.09 0.10 0.21 -0.03 -0.02 -0.09 -0.04
Crude
fiber quantity
ikl 0.81*  0.79% 0.78* 0.48 0.62 0.01 0.79* 0.46 0.40 0.36
Crude

protein content

TE *FRIRAE 0.05 KPR+ FRIRAE 0.01 /KPR ZE AR

Note: * indicates significant correlation at 0.05 level; ** indicates extremely significant correlation at 0.01 level.
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