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Effects of three microbial fertilizers on growth, fruit quality and nutrient

uptake of watermelon at different fertility periods

LI Wukun, LI Haoxi, LI Le

(College of Bioengineering, Yangling Vocational & Technical College, Yangling 712100, Shaanxi, China)

Abstract: Using Meidu watermelon as experimental material, four treatments were established with clear water as the
control (CK). The study investigated the effects of three microbial fertilizers[Arbuscular mycorrhizal fungi inoculant
(AMP), Bacillus inoculant(BAC), and combined AMF and BAC application (MIX)]Jon watermelon growth, fruit quality,
yield, and mineral element absorption. The results demonstrated that the mixed inoculant (MIX) at the seedling stage
significantly enhanced vine length, stem diameter, leaf area, and chlorophyll content (SPAD value)at 35 days post-treat-
ment compared to CK, with increases of 23.33%, 12.58%, 49.88% and 23.70%, respectively. The MIX treatment also
exhibited optimal performance in single fruit mass(7.37 kg), vitamin C content(13.87 mg- 100 g') and soluble solids con-
tent (14.72%) in the center of watermelon flesh. Furthermore, application mixed inoculant at the seedling stage showed
the highest N, P, and K contents in watermelon flesh ,which were 12.57, 1.79, and 14.83 g-kg", respectively and the appli-
cation of microbial fertilizer at the seedling stage has a better effect on improving the single fruit weight and fruit quality
of watermelon than that at the flowering stage. Comprehensive analysis revealed significant correlations between microbi-
al fertilizers application and improvement in plant growth, mineral element uptake, and fruit quality, the combined inocu-
lant achieving the most pronounced effects and the application effect at the seedling stage is better than that at the flower-
ing stage.

Key words: Watermelon; Microbial fertiliser; Growth and development; Fruit quality; Mineral element uptake
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Table 1 Effects of different microbial fertilisers

treatments at the seedling stage on growth indexes and
SPAD value of watermelon

R K Evitl

. . IR SPAD 1
Treat- Vine length/ Stem thick- 5

Leaf area/cm®  SPAD value

ment cm ness/mm
CK 367.8749.04 d 6.05+0.18 ¢ 521.434+36.60d 51.57+1.00d
BAC 414.4049.23 ¢ 5.98+0.15¢ 584.37442.63 ¢ 54.85£1.25¢
AMF  439.67+7.16 b 6.35+£0.27b 679.83+36.24 b 60.04+1.28 b
MIX  453.53+8.31a 6.81+0.19a 785.67+56.37a 63.80+1.46a

W FAIAF/NG FRERRE 0.05 KFEREE. TR
Note: Different small letters in the same column indicate signifi-

cant difference at 0.05 level. The same below.

2.2 B HAAN[E B AR AL TR X+ KSR SR B 2 M
221 HHARRE 7 ek 2 G N E N R & AR
REHEHIRGH R HE2 WA, 5 CKAHLE,3
T AN [7) B 70 E Ak B T B B3 B 3 v T CK,
MIX Ab 3 F TR & 5% =, 38 7.37 kg, 3% CK 2% 18
T 43.39%, AR H AR IR R CK 4 58 3%
PERE T 18.33%H1 19.46% , R I H T F 9 AL 38 3L
R IX R T MIX AEEX 75 N AE KR B A RRAE
o AMF AbEELE LTS & 1R ERECN R i, 15
7.00 kg, %t CK 231 T 36.19% , H 42 FIAE 42
5 CK MmN T 14.98%F1 14.64%. BAC
AbTE BN CK AR st & B 142 =@ 2 (19.46%)
/NF AMF Fl MIX 402, (B4 22 & T CK, 5 CK
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Table 2 Effects of different microbial fertiliser treatments
at seedling stage on single fruit mass and fruit
morphological indicators of watermelon

PR E e i g RIHa%
Qb . . . .

Single fruit Longitudinal Transverse Fruit shape
Treatment . . .

mass/’kg diameter/cm  diameter/cm index
CK 5.14+0.26 ¢ 21.50+0.25¢ 19.94+0.44 b 1.04+0.02 a
BAC 6.14+0.46 b 22.60+1.47b 19.64+0.55b  1.06+0.04 a
AMF 7.00+0.25a 24.72+0.89a 22.86+0.85a 1.08+0.06 a
MIX 7.37+0.38 a 25.44+0.54a 23.82+1.12a 1.07+0.05 a

FHEL, BAC A AR HE S T 5.12% , BEAR PR T
1.50% , RUEBIARISAR T CKLHZE R AR,
5 CK M, B BAC A B AR A1, FL AR B 77 AR

A B S5 S B T VR I BRI AR
UEAh AN F AL () R E R AR E .
222 WGHARREE A &N R E R
v FHER 3 AT, P AN (R A A Ab 3 T AR A
PR COnTEHEEEY & E AT CKe MIX 4b3E
R O4EE R C S, v 13.87mg 100 g,
BEET CK, HRWL 4 ER C SEMRR, X
10.98 mg- 100 g, H A i 72 (R 510 ER i 28D 8
N, R MIX AL B RERS R 2 4E A 22 C AE RN
5150 4ii» BAC Ml AMF AbH [ RO R C
TR CK REER, HIMET MIX 43 .. MIX
Ab BB R A O AT PR T RN 14.72%, BE A
T HAd AL B, FL B (13.07%) i & X % 1
MIX 4b 2 e % &2 25 48 = v I B AR A . B4R
AMF Fl BAC 4b 2 5 A IRl i 1 [ TR 4 & 2480 CK
WA, HIREIEEA & MIX A3 . FERATE e

Rer &7 TH , BT A IR AL BRI IKF CK, {2 BAC
Ab B ) T B K, TR E R B P A 0.16 g kg R
B BAC Ab B v] REXf R BR FE A — & 5210
223 WUHMAREALLETGNEAT R LE
SENHR K 4 R, MIX A P IR

x3 WHARETIAEANEN AR AR

Table 3 Effects of different microbial fertiliser treatments at seedling stage on watermelon fruit quality

W% ©) wCATH R D WL T E D

Kb Vitamin C content/(mg-100 g") Soluble solids content/% Titratable acid

Treatment .0y hE il 2 2V Ukt il 2 content in the
Center Edge Center-edge difference  Center Edge Center-edge difference center/(g-kg")

CK 7.69+0.33 ¢ 7.42+0.54b 0.27 11.934£0.21d 11.00+£0.20c 0.93 0.23+0.01 a

BAC 11.64£091b  8.49+£0.54b 3.15 13.12£0.10 ¢ 11.45+0.18 be 1.67 0.16+0.02 b

AMF 12.84+0.20 ab 8.71+£0.66 b 4.13 13.554£0.15b 12.05£0.23b 1.50 0.19+0.02 b

MIX 13.87+0.61 a 10.98+0.34a 2.89 14.7240.10 2 13.07+0.38a 1.65 0.17+0.01 b
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T CK,AMF A # R AT P &R ME#E & T CK.
BAC 4b3 . MIX ALHUIRN K &8N 14.83 g kg
BT HABE . AMF 3R K S RIA
P 71375 g- kg, @ #F m T CK Ml BAC A2 .
MIX Ak 22 7E 4 5 76 TR P NGPLK 3 P e 383
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BRI R U ROR (B AR SR S TR &
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x4 HHTEETRLENELRAYT RTESEMZIN
Table 4 Effects of different microbial fertiliser treatments

at seedling stage on mineral element content of

watermelon flesh (g-kg"

e w.(N) w(P) W(K).

Nitrogen Phosphorus Potassium
Treatment

content content content
CK 8.70+0.13 ¢ 0.95+0.03 b 9.36+0.05 d
BAC 11.80+£0.25 b 1.05+0.03 b 12.97+0.10 ¢
AMF 12.39+0.18 a 1.72+0.04 a 13.75+£0.36 b
MIX 12.5740.15 a 1.79+0.08 a 14.83+0.28 a
2.3 TEHAAREIE BB AL 3 78 IUE AR & KR FR R
SPAD {E RIS

FEVE e AT 3 MrEd AL 35 d f5, PER AR
KAB ¥R & SPAD {H U 5 Fizn . MIX Kb P E 2 i3k
SRR 38022 oK AR DL K 42 & SPAD
577 A T HoAb A B, B2 mF K, HE K
ZOM i A L SPAD fE B CK 3 il 2 3 B T
17.7%+9.3%.40.7%5 35.3%. 5 CK MLt , AMF
Ab B R bR B & AL AR L SPAD {2 N,
FIEEAN T 10.1%+24.6%.30.4% . BAC Ak FHAE #k 1)
£ K SPAD fH th & 3 = T CK. Kt , 8 3 it
AN TR B 7 AR P I ) & 4 [T AA A1 SPAD {H A

F5 TEHARENAEAIEX /R EKER
% SPAD {HHY /M0
Table 5 Effects of different microbial fertilisers
treatments at flowering stage on growth indexes and
SPAD value of watermelon

b SR M H- T AR
Ak ‘ K A ‘ A SPAD fif
Treat- Vine length/ Stem thick-  Leaf area/

) SPAD value
ment cm ness/mm cm

CK  45233+£525d 6.01£0.25b 427.97+40.18 ¢ 41.90+1.67 d
BAC 472.40+720c 5.95+0.20b 449.00+49.22 ¢ 47.38+1.53 ¢
AMF 498.20+7.21b 6.00£0.24b 533.20+40.20 b 54.63+1.44 b
MIX 532.0749.51a 6.44+0.31a 601.77+45.33 a 56.71+1.15a
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Table 6 Effects of different microbial fertiliser treatments

at flowering stage on watermelon single melon mass as
well as fruit morphological indexes

. PR M Mt P 2L

A . . - .

Single fruit ~ Longitudinal Transverse Fruit shape
Treatment . . .

mass/kg diameter/cm  diameter/cm index
CK 4.30+0.30 ¢ 19.92+0.52b 18.90+0.51b  1.05+0.04 a
BAC 5.12+0.22b  20.90+0.40b 19.64+0.55b  1.06+0.03 a
AMF 5.81£0.20a 22.14+0.35a 21.00+0.65a  1.05+0.02 a
MIX 5.54+0.19 ab 21.56+0.23 ab 20.80+0.25a  1.03+£0.02 a
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ZET CK HiiE K, 53] 55.56%, 1 BAC Ab#
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Table 7 Effects of different microbial fertiliser treatments at flowering stage on watermelon fruit quality

w(4E4: 2 C) Vitamin C content/(mg- 100 g

wCR] 2 [E FE40) Soluble solids content/%

wCHLO AT E D

ﬁjiment gy bk iﬁfedge gy s il 2 Center titratabrl‘e acid
Center Edge difference Center Edge Center-edge difference content/(g-kg")

CK 4.96+0.95¢c 4.12+0.21c 0.84 12.63+0.08 ¢ 10.93+0.20c 1.70 0.09+0.01 b

BAC 7.10+£0.74 ab  6.68+0.42b 0.42 13.01+0.08 bc 11.38+0.18 ¢ 1.63 0.10+0.02 b

AMF 6.35+0.56 bc  5.94+0.42b 0.41 13.15+0.07b 12.01+0.18b 1.14 0.08+0.01 b

MIX 8.77+0.61a  7.70+0.21a 1.07 14.48+0.22a 12.90+0.24a 1.58 0.14+0.01 a

243 HMARHEF I ENT B INER T R ALE
AEayHeh R 8 I, 3 FhAS [H B 7 b EE R
WINSEZREE,HYREST CK, K
MIX Ab3 & 5, 58 CK R 535 1 42.82%. 3 FiAs
I B 7] AEL A B P ISR A1 P 7 48 . 3 = T CK
Horp MIX AbPE 5 S, N 140 g-kg'e FESRPI K
TR, MIX b3S R, N 9.56 g- kg 5
AMF MH LR E =57 HYBEEEST CK. 6%
& NLPK 3 Al i s 3R & & MIX A PR IR R
L, MRy MIX>AMF>BAC>CK. B4k, 1
Wit A 3 R AR, PR A NGK S & s T
S it FE AR L B A o
F 8 TLEAREE R AR AN IE 3 7 IR B F BRI = B 5200

Table 8 Effects of different microbial fertiliser treatments
at flowering stage on mineral element content of
watermelon flesh (g-kgh

Kb w(ND w(P) w(K)

Treatment Nitrogen content Phosphorus content Potassium content

CK 7.31£0.10d 1.03+£0.02 ¢ 8.47+0.17 b
BAC 8.91+0.08 ¢ 1.16+0.03 b 8.75+0.27 b
AMF 9.49+0.25 b 1.16+0.04 b 9.37+0.09 a
MIX 10.44+0.27 a 1.40+0.05 a 9.56+0.05 a

3 Wi E4i
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