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Effects of microbial agent on root system, yield and quality of muskmelon
ZHOU Xiaojian, WANG Zhipeng, WANG Jianyu, DUAN Xiangkun

(Institute of Agricultural Research 6th Branch of XPCG, Wujiaqu 831300, Xinjiang, China)

Abstract: To investigate the optimal application strategy of microbial agents in drip-irrigated muskmelon cultivation, the
thick-skinned muskmelon cultivar Golden Years was used as test material to systematically evaluate the dose effects of dif-
ferent microbial agent application rates(0, 400, 600, 800 g per 667 m?)on plant growth, root architecture, and yield forma-
tion. The results showed that the 800 g- 667 m treatment (A3) significantly optimized the agronomic traits. At the seed-
ling and elongation stages, the stem thickness, main stem length, leaf number, and leaf area were significantly increased
by 14.89%, 14.29%, 12.96%, 17.91%, and by 15.63%, 34.39%, 25.00%, 9.11%, respectively, compared to the control.
The application of microbial agents significantly increased dry matter accumulation by promoting shallow root develop-
ment during the seedling stage (under A3 treatment, the dry matter mass of roots in the 0-1 cm soil layer increased by
57.6%, and the total length of roots increased by 56.55%), with a 26.17% increase in aboveground dry matter mass at ma-
turity compared to the control (184.97 g vs 146.60 g). Yield analysis revealed that the 800 g- 667 m (A3) treatment in-
creased single melon mass(3.4 vs 2.8 kg)and economic yield(48.39 vs 42.04 t-hm™)by 21.43% and 15.11%, respectively,
compared to the control. However, no significant difference was observed between the 600 g- 667 m2(A2)and A3 treat-
ment. In conclusion, the "Junlin Tianxia" microbial agent, applied at 600-800 g- 667 m2, optimized root architecture and
synergistically improved yield, with 800 g-667 m? recommended as the optimal rate for balancing benefits and stability.

Key words: Muskmelon; Microbial agent; Root system; Yield; Quality
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Table 1 Application rates of microbial fertilizers in

different growth stages g
Lb 57K Number of waterings
Treatment 1 2 3 4 5 6 7 8
A0(CK) 0 0 0 0 0 0 0 0
Al 5 0 0 8 0 15 0
A2 10 12 0 0 12 0 20 0
A3 15 16 0 0 16 0 25 0

(V3)4 N B I AR 2500 L &K 2
AR AT I &, BEA AL B e p e B #4535 &) i 48
10 k5 73 01 FH 250 i bs R RO 2 2580, 04 RO &
FELK, HRME MKW 58 ), i85 S= (Lx
W)x0.667 THEITHIF(0.667 AMEIEREO™.

TE 4 A B O kb AR R HORE S AR
FFE AR A IR A2 AR, Bk S B TR
(177 180, AN X ELAE R A H 0238 15 emx 15 cm
S BBl PR BE 43 i N T A (V0D S em T E B (VDD
10 e FFAE I (V2) 25 em ] (V3) 25 ecm 4K
AR 2 3 #k, 200l LB (V0D 1 em i & 11 (V1D
2 em AR (V2)S em BGAHA (V35 em M 1 2,
B ) Ui, N Tkt &= d B A v AR &, H
THEAKMBIERMR R LM AR, HRERH
4% (Epson V800) 14 J5 #1548 R & A, R FH T3 I
LA-S IR R0 KRG RBREK R RELFE
B 5 23 0l 4 b b SR ANAR F ML IS SR T FR T 2k
o AR R T o &, A 2 SO SRR e b R e
bl =R ot &/ i D .
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Table 2 Effect of microbial agents on morphological traits of muskmelon

E M AbE ESil FEK PR AR
Growth period Treatment Stem diameter/cm Main vine length/cm Leaf number Leaf area/cm’
i Al 0.49£0.01 ¢ 5.240.1b 54402 b 42.823+0.251 ¢
Seedling stage A2 0.52+0.01 b 5.6+0.1a 6.1+0.1 a 45.840+0.182 b
A3 0.54+0.01 a 5.6+0.1a 6.1£0.1 a 48.823+0.173 a
AO(CK) 0.47+0.01 d 4.9+0.1 ¢ 5.440.2 b 41.407+0.485 d
GEE Al 0.99+0.01 ¢ 115.6+0.8 ¢ 12.0£0.1 b 85.353£0.613 b
Elongation stage A2 1.05+0.01 b 125.5£0.7 b 12.240.1 b 92.097+0.923 a
A3 1.11£0.01 a 136.0+2.7 a 13.040.1 a 94.300+0.927 a
A0(CK) 0.96=0.01 d 101.2+0.8 d 10.4+0.3 ¢ 86.427+1.538 b
[N Al 1.45+0.01 a 167.8+1.9 ¢ 17.5+0.4 ab 144.797+0.470 b
Fruit expansion stage A2 1.5940.01 a 176.9+3.8 b 17.540.2 ab 151.5671.279 a
A3 1.68+0.01 a 195.1+1.9 a 18.1+1.1a 152.846+1.094 a
A0(CK) 1.46+0.03 a 147.942.8d 16.140.2 b 142.366+0.957 b
R A Al 2.3540.02 a 22524342 25.6£0.4 b 296.657+2.988 b
Mature stage A2 2.43+0.07 a 231342.1a 26.6+0.3 ab 305.221+3.686 b
A3 2.44+0.02 a 2345433 a 27.5+0.4 a 326.168+4.871 a
A0(CK) 2.35£0.01 a 227.9+1.8a 25.8+0.2 b 298.157+7.240 b

7[R E N RS B ARG FRERORTE 0.05 AP ERRE. TR,

Note: Different lowercase letters in the same column at the same growing stage indicate significant difference at 0.05 level. The same below .
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Table 3 Effects of microbial agents on dry matter mass of muskmelon

AH M b3 R T b T M5t B
Growth period Treatment Dry matter mass underground/g Dry matter mass aboveground/g Root shoot ratio/%
Hi Al 0.341+0.001 a 7.336+0.028 b 0.042:£0.001 b
Seedling stage A2 0.354+0.002 a 8.336+0.059 a 0.043+0.001 b
A3 0.354+0.010 a 8.405+0.016 a 0.0470.001 a
A0(CK) 0.232+0.001 b 7.155+0.034 ¢ 0.032+0.001 ¢
&z 3 Al 1.048+0.005 a 34.233+0.033 b 0.03120.001 b
Elongation stage A2 1.064+0.028 a 33.733£1.179 b 0.032+0.002 ab
A3 1.070+0.019 a 36.733+0.318 a 0.035+0.001 a
A0(CK) 0.953+0.018 b 27.667+0.067 ¢ 0.029£0.001 b
7N Al 1.629+0.026 b 94.633+1.281b 0.017+0.001 ¢
Fruit expansion stage A2 1.752+0.022 a 93.533+1.233 b 0.018+0.001 b

A3 1.809+0.009 a

A0(CK) 1.528+0.035 ¢
A Al 1.86240.037 ab
Mature stage A2 2.013+0.058 a

A3 2.043+£0.112 a
AO0(CK) 1.737+0.027 b

104.533+0.546 a

75.933+0.829 ¢
153.167+2.226 b
150.033+3.114 b
184.967+1.742 a
146.600+1.845 b

0.020+0.001 a
0.017+0.001 ¢
0.012+0.001 b
0.012+0.001 b
0.013+0.001 a
0.011+0.001 b

I 5 R 3P AR R A OG5 1 B 7R A
5 BT R R R IE A G, (E AR 1 Al
T A2; A3 FI A2 Kb ER R HE R 3T E 22 F AR
LW A3 I A2 Kb ER A ML BT R R ZE R AR
L EHEMNP - H 2 MERTE, RPEFHR
AFAE BAE RN, 1 5 (600 g - 667 m™) X -4 Jii
FRZ ) B 25K 2 3 ek
23 WEVEFINEEHERAAELERATFTHR
=M

TR 0 R ) e P S 3 O T IR R TR
(o Ak e, P 1 TR, AR RBUNIR E B 4 VIR
JZ I ek FL R AL BN AR R AR KRR A F B A T
JE MRS , B AL FR T B2 A0 2 4R s A [
AR R TR, Hd A3 4P (800 g 667 m™)
RN B GRERR) .

HH1(0~5 cm T2 : A3 ALH 0~1 cm HER &
T4 5 ot HR 2 38 0 57.60%, H %4 BT
Wi B 1 85.03% 5 11 & #1(0~10 cm )2 : A3 AbHE
0~2 cm L JZ M R T 1 & 5O R IG TRk 14.88%
5 E R T 5 B 57.60% ; 1 K AN R 3 (0~
25 cm 12D A3 &FE 0~15 cm L2 & 5 EL 2 )
N 84.62% (i K 1) F1 83.04% (R I , IR )2 115
(15~25 cm) H HEA R 17%

X A0 #HEL, ATLA2.A3 AbHE+ 2 R T
VIR E Y B ERM, S EEEH 0~1lom 125
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B 3 5, SR A0 AHEL , AT A2 A3 AbEE
(32 2R 2 5 B TR K 1 3 38 v T o0 R, T 0
1 A1 2 em 12 A1A2.A3 A0 H AR B30 R 0 1)
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56.53% fHEHA 2 A1 4 cm 12 A1.A2.A3 AEEEAR
SAET IR A0 73 3G 0 29.51%36.15%37.45%
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Fig. 1 Effects of microbial agents on the dry matter mass of thick-skinned muskmelon roots in different soil layers
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Fig. 2 Effects of microbial agent on mean root diameter of muskmelon
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Fig. 3 Effects of microbial agent on total root length of muskmelon
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Table 4 Effects of microbial agents on the fruit traits of muskmelon

i s , WAl E [ )

e e e R o N
Longitudinal Transverse ; . ) Soluble solids content/%

Treatment . . Fruit shape index Flesh thickness/cm —
diameter/cm diameter/cm 1.0 Center 517 Edge

Al 21.80+1.00 a 16.77+0.55 a 1.23£0.05 a 3.90+0.20 a 16.77+0.55 a 11.404+0.20 a

A2 20.50+1.05 a 17.57+0.71 a 1.2240.12 a 4.23+0.25a 17.27+0.31 a 12.47+0.31 a

A3 21.57+1.05a 17.83+0.35a 1.2340.06 a 4.33+0.45a 17.50+0.30 a 12.10+0.10 a

A0(CK) 20.60+1.01 a 16.90+0.20 a 1.2240.06 a 3.3340.25 b 15.20+0.40 a 9.43+0.21 b

TE T R A RN S P RERORAE 0.05 K2R 8B R,

Note: Different lowercase letters in the the same column indicate significant difference at 0.05 level. The same below.
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B IR Ay A B N 7.14% . 17.86% « 21.43% Al
10.19%+14.04% 15.11% . A3 4:F K S il #ff K
SRR & G5 e ' I8 B &R, 43 RO R B
B 21.43% . 15.11% . %A F A, A2.A3 5 A0

AbERZE SRR T A2 5 A3 A IE) R WL 2 R
5o WA W B R A E i B P B o
JH 58 Y 8 on T 2 TR B T B TR A B e
LT O

RS MEMETIXE /970

Table 5 Effects of microbial agents on the yield of muskmelon

b3 LIS NX PR 2 e T ke CK+
Treatment Single fruit mass/kg Yield per plot/kg Economic yield/(kg-hm™) More than CK/%
Al 3.0+0.1a 277.9+4.8 a 46 319.96+1 060.25 a 10.19

A2 3.3+0.1a 287.6£9.4 a 47 935.75+1 598.10 a 14.04

A3 3.4+0.1a 290.3+109 a 48 385.77+603.56 a 15.11

A0(CK) 2.8+1.5b 252.2+12.7b 42 035.44+1 135.54 b
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