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Effect of different fertilization practices on yield, quality and nutrients

uptake of watermelon in the gravel removal field

MA Ying', LIU Xiaotong', LUO Jianhang', ZHANG Xuejun', DU Huiying’, ZHAO Ying'

(1. Institute of Agricultural Resources and Environment, Ningxia Academy of Agriculture and Forestry Sciences, Yinchuan 750002,
Ningxia, China; 2. Ningxia Academy of Agriculture and Forestry Sciences, Yinchuan 750002, Ningxia, China)

Abstract: In order to select the suitable fertilization practices in the gravel removal field, using field comparative experi-
ments, the effects of no fertilizers (CK), water-soluble macronutrient fertilizer, water-soluble macronutrient fertilizer +
biological bacterial manure, and biogas slurry fertilizer on yield, nutrients uptake and quality of watermelon in the grav-
el removal field were studied using watermelon cultivar Jincheng No.5 as the test crop. The results showed that the eco-
nomic yield of watermelon was the highest under the treatment of water-soluble macronutrient fertilizer + biological
bacterial manure, which was 51.4 t- hm”. Water-soluble macronutrient fertilizer or it combined application of biological
bacterial manure improved straw, fruit, and shoot nitrogen uptake of watermelon, while also significantly increased po-
tassium uptakes in fruit and shoot. Nitrogen utilizationefficiency (31.2% ) was highest by application of water-soluble
macronutrient fertilizer, thus phosphorus (15.5%)and potassium (39.2% ) utilization efficiencies were higher in treatment
biogas slurry fertilizer. There is a significant and extremely significant positive correlation between total sugar, total ac-
id, and vitamin C content in watermelon, respectively. Application of fertilizers improved atermelon quality, the obvious
effects were in treatments water-soluble macronutrient fertilizer + biological bacterial manure. Therefore, comprehen-
sive consideration of yield, nutrients uptake and quality of watermelon, it is high yield and quality by application of wa-
ter-soluble macronutrient fertilizer or it combined application of biological bacterial manure in watermelon in the gravel
removal field.
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PR PR K & 239 mm, Hod 7.8.9 HIFEKEL)
N 174.7 mm, 2 & A 4E KB 66% , TEY) A2 &
4—10 H K EH 221.6 mm, 5 2EH 95%. Pi4E
SRR BN 2 368.8 mm, T AHXTIE A 54%
RS HI AN 15 aC) DL b He b i 75 M AH , 2022 4F 3
H e G B, B2 8 gz i E . +
B R NI L, B AP 3% 1. 0~20 om LIRSS
#H 1.35~1.60 g-cm”, 123 pH {8 8.45, &3 & & (w,
TFD0.70 g-kg', A ML & & 6.60 g-kg', 4% %
TR 0.60 g kg, EBEE R 0.67 g- kg, AT E
20.8 g-kg', TR A B & 32.5 mg kg, B A S E
9.3 mg-kg', B S & 1509 mg-kg'. HIEE S
AKPEAR , (BTG 258 1 55

1.2 R

121 KA 20224 5—8 H,L &I S 5
JRCH BT Sl R 5HE A 7D AREY, T
5 H 16 HF#k e, #REE 75 cm, 178E 200 cm , 441
177 55 120 om SRJEE B BEOR I , M58 4 12 HE AT L 8
H 12 Hlesk. i s i IR AL #E (CK BRAM , 40—t
A7 g ol R B IE, it FH RS A AL 15 t- hm [ 75 o
“Br 2B HUIE , (N+P,0s+K.0) & B=5.2%, K%
PR TR % 5 =13.9%, A ML & 5 =73%, = &
2 AR N o B A AL B BRA B A 710 R FH 2%
BAE AR 375 kg-hm? (21-14-16) , HEHF 20 cm, 75K
A E SHIEAT K I — AL E B T, 7K B 32 25 B A
HASME 1. WE S ML R : CK-XF I, At
FHATAR] AEAL 5 7K BB - K & 6 2 7K ¥ IE. Water-solu-
ble macronutrient fertilizer (WSMFE) , 78 JR4E & A 3]
K H 28-10-12 1) = & HC 77 [(N+P,0s+K.0) 7 =
50%]1, 4= B E B A 11-6-35 [(N+P,05+K,0) 15
B=52%] MmN D 7, SO B 375 kg -hm?, =7 B
G R BRA & A 72 5 K AR+ AE P AE Wa-
ter-soluble macronutrient fertilizer + biological bacte-
rial manure (WSMF + BBMD : 7E 7K & AR I L filt [ i
it A A R AL AR TR R DR VA B 22 RS R AT B
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AR T A BRA F AR s AW B AE Biolog-
ical bacterial manure(BBMD : [7] PL A=W i AE A H =
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F& 375 kg - hm?, T BIEIAL A A PR A 7 A
77 T Gk BB, SR HE A1 DO H e, B AL
Hez), A AR AL EE AN 300 m* (2 mx150 m) .
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Table 1 Drip fertigation plan during watermelon growing period in the gravel removal field (grafted seedling)

g 2 - TR BOKEL REAEREL  KEIESGARE EYEE  KEIER T (N-P-K)
Ch?({b . iod Ti ” Drip irrigation volume/ Watering  Fertilization WSMF or BSF/  BBM/ Formula of
tidbearing perio fme (m’+hm™) times times (kg-hm™) (kg-hm*) WSMF
AT 5 Afg 150 1 0 0 0
Transplantation Mid-May
T 5 A 375 1 0 0 0
Seedling stage Late May
fifr s 6 H LA 375 2 1 75 15 28-10-12
Stretching stage Early June
6 Hfy 375 2 1 75 15 28-10-12
Mid-June
A S 6 H N 450 3 1 75 15 11-6-35
Fruiting period Late June
PSY iy~ 7H A 450 6 1 75 15 11-6-35
Fruit swelling period ~ Early July
Al 7 ¥R A 450 2 1 75 15 11-6-35
Color transition period Mid to late July
8 H LA 375 3 0 0 0
Early August
4t Total 3000 18 5 375 75
122 #H&RELENE  1F 7RI (kAL T
_ N . ~ 60
DA AR EEBEHLRAE 30 NPEKL3 KBS g R
\ \ N g . = 50 | = -
EH BN &, Jrr EH A AR P . R R B —
> = = E 40 I
o E AR TR R LT A E. ERE s
. N - W 30
D5 AR RE R HLSO-HLOS 7, 0 2 5
N — =] Y N, N - < -
RO RARE R R W eies g2 ¥
PSR, KL HENE M E R, R 2,6-— =3 10+
SR 5 15 (GB 5009.86—2016) 1l 5 76 415 2 s 0 ' ' ' ' '
S B s — w 2 g g - %N\Q %g@ %g&f\ %S‘?
C &5 KM 3,5 KM IR L ik (NY/T g \C@Wﬂ o e ot
2742—2015) W 5E S8 & & 5% R B 5 2 (GBY o “W@w s
T 12456 —2008) Il 52 341 &5 i . s W L5

JERE ) F /% =it JE Ak PR M b 350 3% 4 T
-CK Hb_I 5877 W kO /Z e 4 9% 73 & X 100,
1.3 HELIES SR

K H Excel 2010 #4521 5040 A1 B, % H
DPS 19.1 K fF #EAT e ik or #r , £ H R A
Duncan #7 & ) 2% , #42 & K A Pearson #H 2% 73
o

2 R0
2.1 AEHERLETRMEAEREF ==

M 1 AIE W, AS R i AE AL B R 76 IR 57 (R
SO RN 45.4~51.4 t-hm?, P2 & LI AKIBEIE+4
VI B > K IE = I > AW w AR, 5 CK A A
YT AL B B, 2K VA T 7K V8 BB+ 0 T IR ATV
JIE Kb ) AT R v P R P &, 43 b CK 3

Fertilization treatment

TE  ANFVNG P REROR AN F AL AC #E 6] 22 53 12 3% (p<0.05)
Note: Different small letters indicate significant differences
among different fertilization treatments at 0.05 level.
1 AEERLETREAEREF =2
Fig. 1 Economic yield of watermelon in the gravel

removal field with different fertilization treatments
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PRI 5 5 7K s 0 sk P i 2 42 o S %o 7 T g i R
AT R THRCR .

H 3K 2 I AT E Y, 70 A SR | 9% 43 4
T BRI R T - KNP, 75 SRS AR 55 20 0 L
WISCR I N>K>Po ANFEIAC AR T, S 40 B

A EIEARALIE TR A H 7 IR B8 7 0 IR S AR R F A &

Table 2 Nitrogen, phosphorus and potassium nutrients uptake and fertilizers utilization efficiency of watermelon in the

gravel removal field with different fertilization practices

Ml PR U A

%& o }J@’EE o *HT?R’:I?&"')E‘UI&ZE %%fﬁ%&i Aboveground %HE?UH% S N
Fertilization Nitrogen appjlcatlon Plant mt.rogen uptake/ Fruit mt_rogen uptake/ nitrogen uptake/ Nl.tfoge.n fertilizer
treatment rate/(kg-hm™) (kg-hm™) (kg-hm™) (kg-hm®) utilization rate/%
CK 0 26.7£1.9 b 60.6£5.3 ¢ 87.2+6.8 ¢

JKIFIE WSMF 1455 41.949.8 2 81.7+22 a 123.6£12.0 a 31.243.1a
KENEHEHNE 1455 46.0+3.3 a 73.3+4.2 b 119.4+3.9 a 25.0+4.8 ab
WSMF + BBM

A=A L BBM 0 26.8+6.3 b 69.4+2.5 b 96.2+8.6 be

VWL BSF 139.5 40.5+6.5a 70.6+2.4 b 111.1+7.9 ab 20.8+0.5 b

b3 it g TR B A RSB CR b b R A BEAEAI 2
Fertilization Phosphorus application Plant phosphorus Fruit phosphorus Aboveground phospho-  Phosphorus fertilizer
treatment rate/(kg*hm™) uptake/(kg-hm™) uptake/(kg+hm?) rus uptake/(kg*hm™) utilization rate/%
CK 0 2.6+0.4 b 8.6+0.3 ¢ 11.2+£0.6 ¢

JKIFNE WSMF 81.0 3.6£1.2 ab 10.4+0.2 a 14.0+1.1 2 7.9£3.1b
KENEHEHT 810 4.1£1.0 2 8.7+0.6 ¢ 12.8+1.0 abe 4.6£2.6b
WSMF + BBM

A=A L BBM 0 2.3£0.7b 9.3+0.1 be 11.6+0.7 be

VWAL BSF 53.0 3.5+1.1ab 10.0+0.7 ab 13.4+1.7 ab 15.540.8 a

b it B A I S SRR b S P A BRI F 2
Fertilization Potassium application rate/  Plant potassium Fruit potassium Aboveground potassium Potassium fertilizer
treatment (kg*hm™) uptake/(kg-hm™) uptake/(kg+hm?) uptake/(kg+hm?) utilization rate/%
CK 0 25.0+3.0 ab 98.3+79b 123.349.7 b

JKIENE WSMF 156.8 34.2+11.7 ab 117.6+15.3 a 151.9426.7 a 23.1x12.9 a
KENEHEHET 1568 3524832 120.4+4.7 a 155.6+12.0 a 29.749.7 a
WSMF + BBM

AWTE L BBM 0 21.8+1.0b 117.7£11.2 a 139.5+11.7 ab

VEWRAE BSF 61.0 29.3+2.5 ab 113.9+0.6 ab 143.242.8 ab 39.2+164 a

T [F —BIA R/ NG P REROR AN F AL BRI 22 57 53 (p < 0.05) . R 1A

Note: Different small letters in the same column indicate significant differences among different treatments at 0.05 level. The same below.
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Jite A Ak B 350 AT S R P S BE AN R C i
Bk V8 R A1, A it JIE 35 R 0 3 R v O TSR
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AR C B IA] R B 2 3 IR A O, AR R
Ry 5174 0.289 9.0.604 6, i B 38 = it A 4 B )
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Table 3 Quality of watermelon in the gravel removal field with different fertilization practices

wCE B wCE ) wEAEER O
ALFE Treatment B . B o B
Total sugar content/(mg-g") Total acid content/(g-kg™) Vitamin C content/(mg-kg")
CK 113.542.5b 0.43+0.06 b 51.3+14.7b
JKIFNE WSMF 118.5¢1.5a 0.66:0.08 a 84.1+2.4 a
HKIBENE+HEPH HE WSMF + BBM 119.3+0.6 a 0.63+0.09 a 85.0+10.0 a
AW BBM 121.0+1.0 a 0.64+0.10 a 80.1%5.5a
THIRIE BSF 119.3+1.5a 0.55+0.15 ab 83.3+5.5a
o E A R/ AR R
~ 100 . 7 0.8
™ Total sugar content/Total acid content 9 .
Y 900 | o MBS /4L C ¢ 1o ~
%0 Total sugar content/Vitamin C content : “on
< 80 r y=00224x -20696 _B.&" ¢ loe o
8 70 | R=02899 p<0.05 R
= B =
3 105 &
& or ¥ g
£ 50 t ; 104
S . &
= 40 =
2 y=4.006 6x ~39736 {03 Z
P 30 R?>=0.604 6 p<0.01 ~
{102 &
4 2 =
5] lo1 %
B 10 .
O 1 1 1 1 0
100 105 110 115 120 125

wCEHE) Total sugar content/(mg-kg™)

2 FAREEBLAETRWHABENSES DR EE R CIEZEEXN

Fig. 2 Correlations between total sugar, total acid and vitamin C contents in watermelon in the gravel removal field with

different fertilization practices
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