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Effects of reducing chemical fertilizer and combining with organic fertil-

izer on soil nutrients, melon yield and quality

ZHOU Lili', ZHOU Xiaoyu’, YU Xuan®’, ZHAO Yanhao®, ZHANG Feixue', WANG Fengying', SHEN
Weixin'

(1. Huzhou Academy of Agricultural Sciences, Huzhou 313000, Zhejiang, China; 2. Huzhou Plant Protection, Quarantine and Cultivated
Fertilizer Management Station, Huzhou 313000, Zhejiang, China; 3. Hangzhou Fuyang District Agricultural and Rural Affairs Bureau,
Hangzhou 310000, Zhejiang, China; 4. Tonglu County Agricultural and Rural Affairs Bureau, Tonglu 311500, Zhejiang, China)
Abstract: This study investigated the effects of reducing chemical fertilizer combined with organic fertilizer application
on soil nutrients, melon yield, and fruit quality using Cuixue 5 melon as the test material through six fertilization treat-
ments including no fertilizer(CK), conventional fertilization(T1), organic fertilizer substituting for 20% chemical fertilizer
(T2), 30%(T3), 40%(T4), 50%(T5). The results demonstrated that, compared with the T1 treatment, the T2 to T5 treat-
ments all effectively stabilized soil pH and alleviated the soil acidification caused by the application of chemical fertilizer
alone. Furthermore, soil organic matter content and electrical conductivity (EC)exhibited an increasing trend with a higher
proportion of organic fertilizer substitution, with the T5 treatment showing the best comprehensive performance across
multiple soil fertility indicators. Regarding yield, no significant differences were observed among the fertilization treat-
ments, although the T1 treatment(chemical fertilizer alone)recorded the highest numerical yield. In terms of fruit quality,
compared with T1, the T2 to TS treatments improved fruit taste, with the T5 treatment achieving the highest taste score. A
comprehensive evaluation using principal component analysis further confirmed that the T5 treatment was the most effec-
tive. Under the conditions of this experiment, the T5 treatment(50% substitution of chemical fertilizer with organic fertil-
izer)maintained melon yield while effectively improving soil physicochemical properties and enhancing fruit flavor quality.
Therefore, it is recommended as an optimal fertilization strategy for achieving the dual goals of reducing chemical fertilizer
input, increasing efficiency, and synergistically improving quality in melon production.

Key words: Melon; Chemical fertilizer reduction; Organic fertilizer; Soil nutrient; Yield; Quality
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BERR R RE  BHRE 1R, MTET 20~
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24 h, {5 70%FhT-8& (1, T 2023 4£ 7 A 30 H B % .
FH 1) 725 L o R A b il T2 P2 13047
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Table 1 Fertilizer application amount of different treatments

TLAESERE TABAT AR UM o
kb Fertilizer application amount/(kg-hm™) Fertilizer equivalent pure content/(kg-hm™) Organic fertilizer lifsl(f f
Treatment & &0 N @ﬁ%@@?ﬁﬂ N P.O, KO application 5. reduction/%
Compound fertilizer Potassium sulfate fertilizer amount/(kg-hm™)
CK 0 0 0 0 0 0
Tl 750 210 112.50 112.50 221.70 0 0
T2 600 210 90.00 90.00 200.00 15 000 20
T3 525 210 78.75 78.75 187.95 22 500 30
T4 450 210 67.50 67.50 176.70 30 000 40
T5 375 210 56.25 56.25 165.45 37 500 50
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2,11 AERACHR LA HE 2 W, AT -
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T A EE R & & 2 fon T1 AR BEA R & B i
mL TS Rz, HT1 AR 2w T 15 WOk G & 4b 28
AR RS R ELT AL, TS A B iR . 45
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Table 2 Comparison of soil physicochemical pro

perties under different fertilization treatments

w(AED wCHEHLED  wOKIEMER  wllEZED wUES D wOERED w8
g EC/ Total nitrogen  Organic Water-soluble  Nitrate Ammonium Available K  Available P
Treatment pH (mS-m™) content/ matter content/ salt content/  nitrogen content/ nitrogen content/  content/ content/
(g-kg" (g-kg" (g-kgh (mg-kg" (mg-kg" (g-kg" (g-kgh
it A i 725b 26.4bc 0.133 a 21.7b 13¢ 4.77d 1.670 a 505d 118.2d
Before fertilization
T1 6.80c 29.6bc 0.193 a 20.1b 20a 9.63b 0.395b 853 b 355.6a
T2 728b 31.0b 0.133 a 21.1b 1.6b 11.10 ab 0.355b 640 ¢ 142.2 cd
T3 7.28b 309b 0.183 a 22.6b 1.7b 7.75¢ 0.397b 853 b 174.7 ¢
T4 723b 37.0b 0.148 a 233b 1.9 ab 12.90 ab 0.384b 752 be 1539¢
T5 723b 48.6a 0.180 a 284 a 22a 14.10 a 0.468 b 1078 a 201.3b
CK 7.53a 24.6¢ 0.124 a 20.7b 1.5b 6.48 ¢ 0.378 b 527 cd 120.8 d

T RV 5 AN RN S FRERRAL B FIAE 0.05 /KPR R . TR

Note: Different small letters in the same colum indicate signifacant difference among different treatments at 0.05 level. The same below.
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Table 3 Comparison of growth stages of melon under different fertilization treatments

WOT-BD e -BD CHSHCH-HD KREY

s BROR- JHEMOI-A PRI il ST
Sowing period Flowering period Maturity period Fruit development .

Treatment . Whole growth period/d
(Month-Date) (Month-Date) (Month-Date) period/d

T1 07-30 08-31 10-16 47 78

T2 07-30 09-01 10-16 46 78

T3 07-30 08-31 10-15 46 77

T4 07-30 08-30 10-15 47 77

T5 07-30 09-01 10-16 46 78

CK 07-30 09-03 10-18 46 80

*4 TEHEELESFAKS ZHEEER

Table 4 Comparison of plant height and stem thickness at different stages under different fertilization treatments

Pk Plant height/cm

ZEH Stem thickness/mm

b3 4y e ] &R fifri )5 34 4 fifr 2 iy 34 i & J5 1)
Treatment Seedling stage Vine extension early Vine extension late Seedling stage Vine extension early Vine extension late

(D stage (1D stage (11D D stage (11 stage (11D
Tl 7.99+0.10 a 38.29+0.05 a 159.43+1.28 a 3.62+0.50a  7.52+0.15a 9.16+0.39 a
T2 7.51+0.27 a 29.56+3.42 be 137.47+6.58 b 3.47+0.47a  7.55£0.17 a 8.66+0.33 be
T3 7.68+0.08 a 32.36+0.73 b 141.51£3.26 b 3.54+0.24a  7.58+0.27 a 8.934+0.48 ab
T4 7.68+0.10 a 30.60+0.88 be 139.99+2.19 b 3.44+0.09a  7.80£0.10 a 9.18+0.43 a
TS 7.60+0.12 a 30.71£1.15 be 139.39+4.99 b 3.33+0.41a  7.36+0.04 a 8.6140.13 be
CK 8.04+0.30 a 26.10+1.37 ¢ 136.96+2.58 b 3.30+0.38a  6.78+0.31 b 8.26+0.38 ¢

RS TREITEARLIET EHC R A X BRI
Table 5 Internode length and leaf data of different fertilization treatments

Ab 3 REILIRSS LSS -5 A
Treatment Internode length/cm Leaf length/cm Leaf width/cm Petiole length/cm
T1 9.05+0.20 ab 20.29+0.11 a 25.74+0.46 a 20.32+0.15 a
T2 9.26+0.03 a 20.35+0.29 a 26.13+0.43 a 21.17+0.43 a
T3 8.75£0.19 b 20.73£0.43 a 26.37+0.47 a 20.91+0.41 a
T4 8.94+0.30 ab 20.13£0.84 a 24.85+0.61 a 20.28+0.28 a
TS 8.88+0.24 ab 20.42+0.42 a 26.32+0.71 a 20.87+0.98 a
CK 9.15+0.33 ab 20.27+0.38 a 25.64+0.39 a 20.83+0.06 a

223 SPAD{arbik

MR 6 AT AL BEE AR,

SPAD fHII# Ab B[R] 240 8. 3% 22 5 s B A HLIE 4K

B T2 AbHL AL, HoAth 25 Ab B E i SPAD {H 33 25 7
Ja B34, SPAD {H Y i & . 7EAS[H B 3, SPAD
B0 it B f i) 8 A BT AN [, i /) SPAD {H 15
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Table 6 Comparison of leaf SPAD values under different
fertilization treatments at different stages

152 H 3] Determination time (Month-Date)

ST, A WU B AR A AR AL 22 (T2~T5) 3 ] A R4k +F
B [ 2 KT, e DU AL 5 AR 20% 16 AT

V] (T2 LB R RN 83
Treatment 9 141 09-24(1D) 10-08(11D 23 AEBENECHEXTER == KAk E R0
TI 4196+1.17a  42464239a  39.73+0.47 be M2 7 A0, T1 AR SR o B oK H 5
T2 455142862 456043182 46.70+2.00a b ot A Ak B 22 S AN 2 25, CKIR 2> SR B SR B
T3 4585:0.69a  48.56+2.45a 42.94+1.50 ab PN, BB ZERANLE ., JiEiE 4
T4 43.96:0.67a  45.47x1.07a 41.73+1.06 be =g % CK B, b5 A AL B A4 AT By 4] 1
T5 43.02+1.00 a 45.62+0.22 a 41.28+0.77 be jm ’F%%% B%{EEEijJH E@%% ,%A&EEEHMF%
CK 41.86+1.27 a 42.44+0.55 a 38.53£1.65 ¢ EE % @J ﬁ& @E wﬂ\jl\j T1>T2>T3>T5> T4>CK, T1 ALI‘EE
&7 TEFERLE~ER~EWHRERLR

Table 7 Comparison of yield and composition factors under different fertilization treatments
Ab R R BUR PSS S FIBa% PR
Treatment Single fruit mass/kg Fruit length/cm Fruit width/cm Fruit shape index Yield/(kg-667 m*)
Tl 1.59+0.08 a 18.40+0.11 a 13.48+0.15a 1.36 ab 1718.14+79.86 a
T2 1.49+0.03 ab 17.45+0.42 a 13.10£0.21 b 1.33 ab 1 645.41+£132.98 ab
T3 1.50+0.10 ab 18.03+£0.49 a 13.00+0.08 be 1.39a 1 620.47+47.87 ab
T4 1.42+0.09 ab 17.03+£0.46 a 12.68+0.31 cd 1.34 ab 1 453.40+56.8 ab
T5 1.42+0.15 ab 17.20+£0.72 a 12.924+0.33 be 1.33 ab 1 538.40+52.97 ab
CK 1.38+0.05 b 17.37£0.31 a 12.50+0.08 d 1.39a 1397.65£21.65b

FEEL 1 718.14 kg 667 m?, {H 5 HoA i Il b 38 2=
YIAREZE . UL LI B AR A BE X & I P & i

AT

B P b B e 22, KAk A 70 fie i o

T4 kb

B A O VR EDE Y & B S IR R
BEEMEN, KARDEIED S =, 890 7. Tl

2.4 AEIRERECHE XS EH K G B A S2 0

B3R 8 W] A, &% Ab 3 IR 0 AT 9 1 [
MEEHBET 17%, Hd T4 b H & &, ik
18.24%, TS5 IR, KA HjA) 2= AN B & . TS &b

Ak P HR e R B T R [ R R e, (H O
VP IR, R SEREER CRAEZE
SWANEE . 45RERY], A HUIE S At AL AL T BL S
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Table 8 Comparison of fruit quality traits under different fertilization treatments

post] wCHh G AEEEE) wCL RS TR R EAT KA FUEVE 7y
Treatment Center soluble solids content/% Edge soluble solids content/%  Fruit cavity diameter/cm  Flesh thickness/cm  Taste score
Tl 17.88+0.89 a 10.82+0.59 ab 5.87+0.10 a 3.53+0.21 a 80

T2 17.87+0.43 a 11.33+1.15 ab 5.83+0.16 a 3.83+0.25a 87

T3 17.16+0.38 a 9.35+0.82 b 5.90+0.32 a 3.60+0.10 a 89

T4 18.24+0.50 a 12.47+£1.35a 5.85+0.12 a 3.58+0.09 a 90

TS 18.02+0.55 a 10.39+1.22 ab 5.68+0.02 a 3.50+0.29 a 93

CK 17.39+0.38 a 9.92+0.69 ab 5.48+0.25a 3.51+0.24 a 89

bt TG SR A Ao 00 35 ] v v [ T Y & & 2 B
HHUIEE A 50% 40 IE (TS A FED I, KA HEVE 4

a1

25 HIRBUMBERIENKZMHREREXM

T

b P A S PR 5 B RS A SRR AR

HRAED T 1 s

pH 5 H I 205 &

SPAD {11, SPAD {H 11T, ¥ 5 Jii i | 5 52 95 45 52 4 S
FZhMx, 5EEEESE RRAE - EHERE
Ml EC H 5 HIEF MR & & KBRS,
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Total nitrogen content; Y4. Organic matter content; Y5. Water-soluble salt content; Y6. Nitrate nitrogen content; Y7. Ammonium nitrogen content;
Y8. Available K content; Y9. Available P content; Y10. Stem thickness I; Y11. Stem thickness II; Y12. Stem thickness III; Y13. Plant height I; Y14.
Plant height II; Y15. Plant height III; Y16. SPAD value I; Y17. SPAD value II; Y18. SPAD value III; Y19. Internode length; Y20. Leaf length; Y21.
Leaf width; Y22. Petiole length; Y23. Single fruit mass; Y24. Center soluble solids content; Y25. Edge soluble solids content; Y26. Fruit length; Y27.
Fruit width; Y28. Flesh thickness; Y29. Fruit cavity diameter; Y30. Yield.
1 FEREAELETIRIBAMRSHIRZMHREFREX TS
Fig. 1 Correlation analysis of soil physical and chemical properties and agronomic traits of melon
under different fertilizer treatments
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Table 9 Principal component analysis (PCA) results under different fertilizer treatments

T 4> Principal component

BFR Index

1 2 3 4 5 6 7
L & Single fruit mass 0.910 -0.146 0.022 0.055 0.003 0.123 -0.102
SZ% Fruit width 0.893 0.045 0.137 0.111 -0.034 0.264 -0.029
pH -0.821 -0.016 0.190 -0.097 -0.290 -0.102 -0.028
A JE Flash thickness 0.782 -0.109 0.486 -0.150 0.025 -0.016 -0.284
A %405 ¥ & Available P content 0.755 -0.009 -0.108 0.110 0.565 0.085 0.052
SPAD {{lll SPAD value III 0.688 -0.172 -0.081 0.003 0.266 0.525 -0.161
592K Fruit length 0.667 -0.337 0.389 0.077 0.204 -0.011 0.262
¥kl Plant height I -0.646 0.054 -0.218 0.333 0.228 -0.219 0.464
EC {# EC value -0.057 0.959 0.005 0.138 0.137 0.049 -0.055
A HLF & Organic matte content -0.282 0.892 0.131 0.105 0.231 -0.062 0.027
THAS % & & Nitrate nitrogen content 0.100 0.880 -0.200 0.040 -0.101 0.143 -0.095
Bk Plant height I -0.319 0.829 0.184 0.060 -0.122 -0.110 0.236
Bk Plant height 11 -0.368 0.786 -0.012 0.222 -0.148 -0.158 0.315
¥ 5% F i Ammonium nitrogen content -0.064 0.731 0.100 0.085 0.552 -0.089 0.153
T 5 Available K content 0.227 0.719 0.113 0.319 0.543 0.072 -0.033
KM L 2 i Water-soluble salt content 0.159 0.669 -0.108 0.076 0.615 0.132 0.072
5% Leaf width -0.008 0.116 0.913 -0.036 0.061 0.110 -0.003
K Leaf length -0.060 -0.025 0.877 -0.106 0.126 0.015 -0.116
471 Petiole length -0.026 0.042 0.835 0.047 -0.407 -0.168 -0.024
rhL VA TEE D) & 0.544 0.017 0.729 -0.204 -0.020 0.071 0.126
Center soluble solids content

T AR A & 0.265 -0.040 0.559 0.194 0.353 -0.125 -0.465
Edge soluble solids content

ZSHI Stem thickness 11 0.258 0.208 0.053 0.899 0.058 0.124 0.065
ZSHI Stem thickness 11T -0.126 0.357 -0.021 0.790 0.132 0.126 0.211
i1 K: Internode length 0.292 -0.099 0.356 -0.711 -0.363 0.078 0.068
P Yield 0.603 -0.125 -0.076 0.655 -0.047 -0.030 0.038
4% & Total nitrogen content 0.406 0.272 0.123 0.371 0.740 0.043 -0.034
RJE EAZ Fruit cavity diameter 0.171 0.264 -0.024 0.193 0.060 0.819 0.053
SPAD {{iIl SPAD value II 0.621 -0.275 0.023 -0.104 0.121 0.658 0.049
SPAD {EI SPAD value [ 0.560 -0.251 0.118 -0.016 -0.249 0.639 -0.280
ZEHHT Stem thickness -0.029 0.253 -0.107 0.531 0.078 -0.043 0.702
FEEME Eigenvalue 7.023 6.035 3.955 3.304 2.764 2.136 1.481
TTHAZ Contribution rate/% 23.410 20.116 13.184 11.015 9.213 7.119 4.936
ZHFBTHkZE Cumulative contribution rate/% 23.410 43.526 56.710 67.725 76.938 84.057 88.993
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Table 10 Principal component score and rank of different fertilizer treatments

b A1H
O R T A A S
T1 -0.81 0.71 0.90 0.65 0.47 1.45 0.97 0.38 0.38 2
T2 -0.04 0.69 0.47 0.02 -0.04 0.66 -0.26 0.25 0.25 3
T3 -0.09 0.48 0.05 0.74 -0.02 -0.07 0.37 0.19 0.19 4
T4 0.16 -1.13 -1.11 -0.88 -0.46 -0.21 -0.67 -0.59 -0.59 5
T5 1.80 1.08 0.56 0.69 1.56 0.29 0.40 1.09 1.09 1
CK -0.83 -1.83 -3.98 -1.21 -1.52 —-2.12 -0.81 -1.74 -1.74 6
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