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Effects of four kinds foliar fertilizer spraying on the agronomic traits,

yield and quality of watermelon in greenhouse

HU Min, ZHONG Huili, CHANG Xin, WANG Zhipeng

(Wuwei Agricultural Technology Promotion Center, Wuwei 733000, Gansu, China)

Abstract: To explore the influences of different foliar fertilizers and different spraying times on watermelon in green-
house, a two-factor completely randomized block design with four foliar fertilizers as the main factor and different spray-
ing as the side factor was conducted using meili watermelon as material to study the effects of four kinds foliar fertilizers
and different spraying times on the agronomic traits, fruit traits and yield, providing a basis for the high-yield cultivation
technology of watermelon in greenhouse. The research revealed that compared with the control spraying foliar fertilizer
could increase significantly SPAD value and the chlorophyll content in leaves. Compared to CK, spraying Nano iron three
times could increase SPAD value of upper, middle, and lower leaf by 10.80%, 13.28%, 10.93%, respectively. Compared
to CK, spraying Nano iron and Heishui-Kangbu three times could improve center and edge soluble solids content by
7.05%, 5.79% and 7.05%, 5.04%, respectively. Compared to CK, the yield of Shell treasure, Bacteria and calcium, Nano
iron, Heishui-Kangbu spraying three times were raised by 14.82%, 13.25%, 17.46%, 17.93%, respectively. In conclusion,
spraying Nano iron and Heishui-Kangbu three times had the best effects on the yield and quality on watermelon in green-
house.
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Table 1 Main active ingredient, type and dosage of foliar fertilizer
EX B SEpi i A AR Liixis
Name Main active ingredient Type Dosage Price/(Yuan-kg™")
i DB (p, JFAD=30 g L', FIEIR & =100 g L RIREG LA H AW/ & 2USERAKENE Fifk 400 7 32

Shell treasure
30 g-L", Amino acid content=100 g-L"

BRNES
Bacteria and

TS, A AR H =102 - '

Plant calcium, the effective number of live

calcium bacteria=10"-g"

SR FiA%£<100 nm, 4 5=95%

Nano iron Particle size<100 nm, the purity=95%
FEUK - FEh Tl 25 FAT T8 A 2800 B $0=2.0%10° - mL*

Heishui - Kangbu Colony-forming unit bacillus subtilis=2.0x10*-mL"

(Calcium + magnesium) content (p,the same below)= Natural calcium complex chelate/

Microbial fertilizer

Dilute 400 times

Water-soluble fertilizer containing
amino acids

EEMI B L

Microbial bacteria fertilizer

FikE 500 % 70
Dilute 500 times

KB E TR R 7.5 g-hm? 45
Nanosized iron trace element fertilizer
WAAE Fik 500 f53 100

Dilute 500 times

1.2 TG

WIS T 2022 4F 7—11 78 s T 5 X KA
BTG TG b ] e o SR s R DR R gk AT o it 1 HER
N4 2 654.9 h, F-F 3R % 9.7 °C, B E %= V1)

7.9°C. 1~20 cm TIEJFEMEVENE 2.
1.3 7%

KRR 2 BE ML X LB, i R F R
L4 5T % (YMFTD 1 45 (YMFT2) < 44 2K 2k

*2 #HRHREMN
Table 2 Atribute property of test soil

wCHHLED

Organic matter

wOHERED
J8F5 Index  pH Rapidly available

content/(g-kg')  nitrogen content/(mg-kg")

w28
Available phosphorus
content/(mg-kg™)

w4 %0
Total nitrogen

wOERHD
Rapidly available potassium

content/(mg-kg") content/(g-kg")

Bl Value  7.17 51.4 227.15

437.7 604.5 0.68

(YMFT3) . B 7K « B (YMFT4) ; W53 e % £k &1 K]
#, 1 IRl (PPSC1) .2 R Wi it (PPSC2) 3 X W it
(PPSC3) , i /K Wi it A2 %J HE (QSTO, CKD , 3 15 M4k
oy ESE 3, /MR 18 m’. 7 H 2 HL 73
PN X FLIE A B B O] W B VS N, R A 72 4L

RELE W, NG ES KR 3 1O EE. 7H
M), A hm? R dh A HLIE 7500 kg, i RCR SOIE
9000 kg, it ff IR £5 600 kg, B & 41 225 kg, X &
30 cm, fEAE KL 5 H IR A5, T A AT 7 U 2B
8 H 14 H, AFEEE 50 cm. B.ZEXUAT 24, 78 A b
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SPSS.17.0 Gtttk AT 22 57 & Mo it

2 HHR50Hr

2.1 AFMTE R E TR B EE R N A
KM BRI
H1R 3 WA, AN [R] P TR A g i 2 ot 75 IR

kK I e S R R R, X
VIR S R E ML EAER . B 4 Al A, fE (R
— W R S A [\ AR A P R K ) 5
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QSTO, YMFT4.YMFT3 &b 2 575 /K xf I 22 8 3% 2=
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Table 3 Two-way anova of watermelon agronomic traits, quality and yield by different foliar fertilizer treatments

N[5 I A < i K

18 br I\FJ[H—EEHE_ . AR . Interaction of different foliar

fndex Different foliar fertilizer Number of spraying fertilizer and spray times
Ss° F Ss° F Ss° F

K Leaf length 55.926 20.662* 21.752 16.073* 3.790 0.700

38 Leaf width 175.557 56.263* 83.285 53.383* 20.894 3.348*

ZEH Stem thickness 9.595 12.567* 4.423 11.585% 0.478 0.313

_EFBm R SPAD A 99.717 18.069* 18.094 6.557** 5.604 0.841

SPAD value of upper leave

et SPAD fH 221.461 122.657* 4.576 5.069* 6.861 0.097

SPAD value of central leave

B SPAD fH 137.446 36.185* 9.862 5.193* 10.278 0.257

SPAD value of lower leave

iz 56.136 5.236%* 97.152 18.125%* 7.549 0.352

Fruit transverse diameter

REHPsz 101.189 12.696** 30.277 7.598** 28.808 1.807

Fruit longitudinal diameter

b A E R E A & R 1.246 6.807** 0.977 10.676** 0.359 0.981

Center soluble solids content

GRS & 0.422 3.354% 0.59 9.378%** 0.246 0.977

Edge soluble solids content

3L B Single fruit mass 0.589 53.447%* 0.115 0.057* 0.037 0.005

7 Yield 3718 390.054 111.682%* 1076 544.863 538 272.431* 204 599.055  25574.882*

TR ZE T (p<0.01) s * KR ZE F 53 (p<0.05) .

Note: ** represents extremely significant difference(p<0.01); * represents significant difference(p<0.05).
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Table 4 Effects of four foliar fertilizer of spraying times treatments on stem thick, leaf length and leaf width of watermelon

hb K Leaf length/cm 5% Leaf width/cm ZEHH Stem thickness/mm
Treatment PPSC1 PPSC2 PPSC3 PPSC1 PPSC2 PPSC3 PPSC1 PPSC2 PPSC3
QSTO(CK)  29.17+ 30.17+ 30.20+ 25.72+ 26.10+ 26.37+ 8.84+ 9.12+ 9.32+
1.04 aC 1.04 aB 0.75 aC 0.42 aB 0.00 aD 0.23 aC 0.97 aA 0.50 aB 0.42 aC
YMEFTI1 30.44+ 32.39+ 32.73+ 28.22+ 30.61+ 31.67+ 9.23+ 9.36+ 9.85+
1.02 bBC 0.48 aA 0.75 aB 1.17 bA 1.08 aD 0.25 aAB 0.30 bA 0.18 aB 0.09 aBC
YMFT2 30.33+ 31.39+ 32.47+ 28.22+ 31.44+ 31.10+ 9.58+ 10.12+ 10.30+
0.58 aBC 0.35 aAB 0.31 aB 2.12 bA 0.19 aBC 0.17 aB 0.60 aA 0.17 aA 0.35 aAB
YMFT3 31.96+ 32.56+ 33.50+ 28.39+ 32.89+ 32.07+ 9.81+ 10.40+ 10.77+
0.40 aAB 1.90 aA 0.66 aAB 0.82 bA 1.50 aA 0.55 aA 0.43 aA 0.49 aA 0.21 aA
YMFT4 32.44+ 32.67+ 33.93+ 29.11+ 32.56+ 32.33+ 9.63+ 10.26+ 10.66+
0.19 bA 0.87 bA 0.25 aA 0.84 bA 1.35aAB 0.47 aA 0.12 bA 0.44 aA 0.42 aA

T ANAIK S 7 BEZE 7S AN [R] I 18T AR LE AR (R0 /08T 22 57 58 3 (9<0.05) 5 AN[R] /NG 7 B 7 AR [R] I 18T IEAE AR [R] W it v 550 R 22 57 8 3 (p<

0.05. TA,

Note: Different capital letters in the same spraying times indicate significant difference between different foliar fertilizers at 0.05 level; Different

lowercase letters in the same foliar fertilizer indicate significant difference between different spraying times at 0.05 level. The same below.

W 2 G OK, R R B 2 KB, 78 PPSC3 Rt
% N, 5 PPSCL #H bb & #F n T 12.23% ;
YMFT2.YMFT3 1 YMFT4 &b B () 75 JIH- 55 Bt
W% it R (1) 38 22 B e 1 S R ) 3, PPSC2 R I
B %, 5 PPSCI fHLEL 70 il B 25 38 0 1 11.41%
15.85%+11.85%. M LA F 25 545, 55 Wit i 7K 6
TR Eb 1% it 4909 K ik A B K« 3 I A S 25 48 n 7 X
K | T R 0 2R it K < R P T
RV 30 0 REL o o W it 5 ) 3G T 38 K
2.2 47 AR A B AE X B A0 3 3 7 JICSPAD 18
B2

FHR 3 AT 0, AN [R] P i AR AT BS it  50%) 7 IS L
H LB R ) SPAD B AEAE L 3 5L, i
VBN P 38 Ay 1) SPAD B A % 552 520,
FONPE I B S R S () SPAD B 33 B A

HAEM . RS arH, 18 [F — B 8RS A
T AR Ak ) P B3 R B e %) SPAD ME
Y)W m T TR B 5 8 SPAD {H
I & » f£ PPSC1.PPSC2 T, 4 Fft i [ A 2 [] TG ¥ 2%
ZE5E fE PPSC3 T, YMFT3 Ab3 3 2% 5 F TYMF4.
YMFT2 F1 YMFT1 At P . %FF 78 I A 38k A i
SPAD {H i 5 , £ PPSC1 ", 4 FfiiH [ A 8] TG & 3%
Z 5 PPSC2 T, YMFT3.YMFT4 kb & 2% 5 T
YMFT2 Al YMFT1 4 # ; /£ PPSC3 T, YMFT3.
YMFT4 4 ¥ 8 2% 5 F YMFT2 &b FE . %FF 76K F
#rt 1) SPAD E 1 & » /£ PPSC1 T, 4 Ff i [ ARt
Z A TR 7 5 fF PPSC2 N, YMFT3 AbF 2% v
F YMFT2 A1 YMFTI1 43 ; E PPSC3 K, YMFT3.
YMFT4.YMFT1 4B 3% & F YMFT2 b3 . A
— ot T AL, B A P it B ) 3 22, YMFT4 AL 3 1)

RS54 WA EBA RN B AL R xS 7 I+ SPAD {ERISAE

Table 5 Effects of four foliar fertilizer of spraying times treatments on SPAD value of watermelon

s bR SPAD fH &R T SPAD 16 T #BI ) SPAD {8
SPAD value of upper leaves SPAD value of central leaves SPAD value of lower leaves
Treatment PPSC1 PPSC2 PPSC3 PPSC1 PPSC2 PPSC3 PPSC1 PPSC2 PPSC3
QSTO(CK) 53.07+ 53.46+ 53.23+ 51.87+ 51.18+ 51.43+ 50.07+ 50.29+ 50.59+
0.84 aB 2.01 aC 0.13 aD 1.63 aB 0.31aD 0.26 aD 0.95 aB 0.50 aC 0.42 aC
YMFTI 55.70+ 56.24+ 57.67+ 55.58+ 56.34+ 5691+ 53.61+ 53.33+ 55.16+
1.41 aA 1.08 aAB 0.15 aB 0.32 aA 0.37 aB 1.29 aB 0.73 aA 2.13 aB 1.32aA
YMFT2 55.39+ 5531+ 56.47+ 55.51% 54.94+ 5541+ 53.06+ 53.36+ 53.16+
0.78 aA 3.17 aAB 0.03 aC 0.26 aA 0.49 aC 0.15 aC 0.25 aA 1.56 aB 1.28 aB
YMEFT3 56.41+ 57.18+ 58.98+ 56.87+ 57.47+ 58.26+ 53.89+ 56.39+ 56.12+
1.05 bA 1.23 abA 0.82 aA 0.15 bA 0.65 abA 0.30 aA 0.94 bA 0.67 aA 0.11 aA
YMFT4 55.70+ 56.47+ 57.43+ 56.48+ 57.76+ 58.14+ 53.73+ 54.58+ 55.00+
1.25aA 0.87 aA 0.30 aB 0.17 bA 0.80 aA 0.73 aAB 0.53 bA 0.51 abAB  0.25aA
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Table 6 Effects of four foliar fertilizer of spraying times treatments on fruit transverse diameter and single of watermelon

e ﬁ%ﬁfﬁ% %%ﬁa% . %if}}\{% o
Treatment Single fruit mass/kg Fruit transverse diameter/mm Fruit longitudinal diameter/mm
PPSCl1 PPSC2 PPSC3 PPSCl1 PPSC2 PPSC3 PPSC1 PPSC2 PPSC3
QSTO(CK)  2.51+ 2.56+ 2.51+ 172.26+ 173.59+ 174.59+ 174.30+ 174.30+ 172.97+
0.01 aC 0.04 aC 0.04 aC 3.89 aA 1.58 aB 1.13aB 1.30 aB 1.61 aB 0.47 aC
YMFTI 2.66+ 276+ 2.80+ 172.87+ 175.60+ 176.64+ 175.03+ 177.49+ 177.06+
0.02 aB 0.11 abAB  0.05 aB 1.92 bA 0.81 abAB 1.39 aAB 0.67 bB 0.76 aAB 1.12 aAB
YMFT2 2.65+ 2.69+ 2.73+ 172,77+ 176.21+ 177.03+ 174.60+ 175.70+ 175.88+
0.03 bB 0.02abBC  0.03 aB 0.51 bA 1.76 aAB 1.22 aAB 0.30 aB 1.04 aAB 0.82 aB
YMFT3 2.70+ 2.88+ 2.88+ 174.90+ 178.23+ 177.79+ 176.47+ 177.98+ 178.36+
0.04 bAB 0.04 aA 0.05 aA 0.66 bA 1.74 aA 0.35aA 0.67 aA 1.76 aA 0.79 aAB
YMFT4 2.75+ 2.89+ 2.90+ 173.43+ 175.85+ 177.34+ 175.13+ 179.00+ 179.70+
0.03 bA 0.11 aA 0.02 aA 0.90 aA 0.71 aAB 2.29 aAB 031 bAB 3.18aA 2.63 aA

TR SR 5T B 19 K, L o it A K Ak A R K AN
BRI THRE EINE . 55X AL, w49k
Bk 2~3 U, T DL 2 4 v SR SRR s Ui PR K - R
b 2~3 U, AT DA 2 R i 7 TR SE AR 5 Wit 52
ESRRVEUIIVSTE S/=iIe s/ N E
2.4 4P TE AR [E]RE R B AL ER XS P ICR SE A
HERE BRI

13 3 TR, AN [P THTIE X 7 TR S O v
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Table 7 Effects of four foliar fertilizer of spraying times treatments on soluble solid content of watermelon

w L AT 24D

wOL G R F LR )

A Center soluble solids content/% Edge soluble solids content/%
Treatment

PPSC1 PPSC2 PPSC3 PPSCl1 PPSC2 PPSC3
QSTO(CK) 10.374£0.06 aA 10.30+0.10 aB 10.35+0.05 aB 9.30+0.10 aA 9.37+0.15 aA 9.33+0.12 aB
YMFTI 10.3740.23 aA 10.62+0.19 aAB 10.75+0.26 aAB 9.37+0.03 aA 9.57+0.21 aA 9.67+0.33 aAB
YMFT2 10.40+0.17 aA 10.63+0.15 aAB 10.77+0.21 aAB 9.47+0.06 aA 9.55+0.05 aA 9.60+0.10 aAB
YMFT3 10.53+£0.06 aA 10.78+0.40 aA 11.0840.26 aA 9.37+0.15 aA 9.62+0.23 aA 9.87+0.35 aA
YMFT4 10.57+£0.12 bA 10.68+0.18 abAB 11.08+0.38 aA 9.37+0.15 bA 9.53+0.15 abA 9.80+0.10 aA

PPSC2 T, YMFT3 42 ) 7 JIC R O B 35 PR [ T2 4
HEEE S TX £ PPSC3 F, YMFT3.YMFT4
A B PG IO O D AT S PR DR & R T
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Table 8 Effects of four foliar fertilizer of spraying times treatments on yield of watermelon
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Table 9 Comparison of economic benefits of four foliar fertilizer of spraying times treatments of watermelon
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