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Effects of biological-organic fertilizer on nutrient loss in different texture

soils of cantaloupe
YANG Keming', LIU Guohong', Huxidan - Maimaiti', Rexidan - Amuti', LI Haifeng'*>, MA Xingwang’"”’,

LIU Zhigang'*

(1. Turpan Institute of Agricultural Sciences, Xinjiang Academy of Agricultural Sciences, Turpan 838000, Xinjiang, China; 2. Key Labora-
tory of Northwest Oasis Agricultural Environment, Ministry of Agriculture and Rural Affairs, Urumgi 830000, Xinjiang, China; 3. Insti-
tute of Soil Fertilizer and Agricultural Water Conservation, Xinjiang Academy of Agricultural Sciences , Urumgqi 830000, Xinjiang, China)
Abstract: Cantaloupe must ensure sufficient water supply during their growth process in order to develop normally. How-
ever, in actual production, excessive water supply often leads to deep leakage, which not only wastes resources but also
pollutes groundwater. To understand the effects of applying biological-organic fertilizer (BOF)on alleviating nutrient loss
caused by irrigation in soils with different textures, soluble BOF was applied to potted cantaloupe soils with textures of
loam(S1), sand(S2), and clay (S3) during irrigation. The dry matter mass and nitrogen, phosphorus, and potassium con-
tent of plants and fruits after maturity were measured, as well as the physicochemical properties and nitrogen, phosphorus,
and potassium content of soil, nitrogen, phosphorus, and potassium content in leachate, and the content of different nitro-
gen forms. The results showed that compared with no application of biofertilizer (CK), BOF treatment significantly re-
duced the soil pH, total nitrogen, NOs-N, total phosphorus, and total potassium content of S1, S2, and S3; significantly re-
duced soil conductivity, soil available potassium, soil available phosphorus, soil total nitrogen, soil NO;-N, and canta-
loupe fruit potassium content in S1 and S2; significantly increased the soil NH,'-N content of S1, S2 and S3; significantly

increased the soil conductivity, soil available phosphorus, soil total nitrogen, soil NH,"-N, soil NO;-N, cantaloupe plant ni-
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trogen, phosphorus, and potassium content, cantaloupe fruit nitrogen and phosphorus content, and cantaloupe total nitro-

gen, phosphorus, and potassium content in S3. Therefore, the application of BOF can not only improve soil pH and soil

conductivity, alleviate irrigation induced leakage of total nitrogen, NOs-N, total phosphorus, and total potassium in the

soil; and it can also play a role in improving the dry matter mass of sweet melon, soil nutrient content, and reducing soil

nutrient leaching.

Key words: Cantaloupe; Biological-organic fertilizer; Soil; Leachate; NH, ™~ N; NO;y-N

it N (Cucumis melo L.) J& & 1 F} 5% VB A,
KRB GERE R O, RS2 s 5% . Fraedk
EERPEE =X 2 —. FrsmiE T T2 X, BFKR
b H 78 R 5K, DRI I 0 20 AE AR 4 A A A E R DA PR UE
FOER AR, FHTO K 73 SO B, A4 1
TERKEMIK . BEMEA 2 2 IR R4 K
KA FBOR™ ; JRMAE A 7= i 72 o R PRE S I
KA FEEA S EREK, REBUK S EREE
RARJZB I o

IR TR 4 B A P K BREE R 2, a2 T ER A
HCERAN BRI ZUE & 4E R EY £ KA
ERELHENREEFR TR BEEDERTRE
o it BB H G 29 50% 85 AR P R Y 8
AR B o HE R B S, 40 BE R R EOEE B U
WG Gt R A R K, B RAE T R X AR
EHE MR R K DACRUEAE ) IE 3 AR, 30 0 RE R 7K R
FIHTTEEHZ LY FER AR ARk B2 L3
WA, R 2, NOs-N 2 /ER A 2L
A I (89%~99%) , 2R 1T NOy-N 1 5 i
FHebE A TR IR AR X, 38 bk v 400 21 s Tk
A 4 7% M Bl B T B = A e R s g
()2 3 S DO i 0 Ut 2k, 4 4l B, o [ g
AR SR 5 BRI T 3~10 mg-kg '
XA 3 s [ 33 5 R0 ot B AN W B SRR3R
BRANN A R s s AN, FR ik e
A ¢, Nguyen S5 71K B, 70+ NH,-N Al
kR E R TR L. ARl s 3 AEY ok
B AE T BN AR A R S 5 R R e T e
JRANK AT BN AS s L/ 35 7 kAR BT AR B
A B R AR B S 3 8D 3R R R R AR L AR R
iy DA B2 R TR AR D AR T AR TR IR T 33k
R, IS S B ISR sl D 3855 itk ok

Fili 5 2 SRR 1R 0T B B o0 S ER AL M T, Xia
SV ST W, NG B 2F A T T B PR IR - pH
FOA] v v L A 5, B R A AL R R T R
AR B & . AW FUER I, Al B2 A B AR A
i AN K FERE ) A TSI A A0 T ORG Z03) A
P BRI R R T T R EAE ™ . 78 R A A

LR B T R R AL IR R e R 1 0
A SRR PRI = IR E Y A, R B
ZEAOAF B AT A R A Rk . Sun IR FLR
B, A B 2R SR 1 R D A D IR T BRI T 33 T
A4% M AR R IR 54%. R 28 00 KT B8 m] e F
TEPIRR 2R A, 2w 77 20 IROORI FH KT, BLD +
IR0 . Araujo SV AT R W, A R AAT
AL A S B A A AR K R AR TR AR R AR R AR 2
%7 Moreno-lora S5 753 BH , il B 27 A B 0] 42
/NI RO E . B R A E R AT
PRI T =2 A R U A AR IR A

F AR A B ZE SRR 1R 7R TR YT R A R
3 058 2 W RN A = MR ) 3% 43 WML A5 O THT S AH O
BIF G, AR A At B 2 SR BT A (7] 5T 1 458 1) 20l
BRI T TN ORI E o NBRANX — B, BB IWEE T
A R ANE 3 Rl 8 O R IR B2 A AT
PRI A 47 TR L, e o P Tl PR v 2 T T R S
JRA )AL B IR A 2 L S E A M R A
B U AR 2 R, R B AR A B R B
FHJTCRRAR XA [R] 5 b F 398 97 2 75 L 7% 20 R il
PINE St Y/k SR R L e A VS S iR )
T T A A AE TG 2R 77 0 - 398 7 43 bk 2 T T 1) v
PR ¥

1 MRSk

1.1 #4

P RS R B S = B XA R B 2 R
Tz B U R 5t vt 5 20 T 800 35 L kU 2 Vg
S TP A 2 R v 5 205 i 288 AR VR K 2 i IR
FEHEH, K AR 230l id 9 S1.S2 F1 S3. S1.S2 i1 S3
(1) 0 338 T 43 ) 94 - D AN R b FR IR T AR
FEVE R RS B 338, Bk g 1 ke
FINRARE IR . 3 Fh IR A B A 1 T LR 1.

N S TP L R WA e S B
YrE 7K B DX % TR 78

AW HLAE (biological-organic fertilizer, BOF)
KA HLAE , B VAT 6B A A BR A m R
A R E MR R A B B ROE W >0.2 14-g

<121 -



T = e N
TGS BT toOE R K 38 %
F1 FTEMELFEERMEUIER
Table 1 Basic physical and chemical properties of different types of soil

ke wCHFHLED wRfE %D w2 wCF D LS

Soil sample Organic matter Alkali hydrolyzed nitrogen Available phosphorus Available potassium pH Conductivity/
P content/(g-kg") content/(mg-kg™) content/(mg-kg™) content/(mg-kg™) (uS-em™

S1 12.19 25.00 30.40 199.67 8.87 336.67

S2 6.97 15.33 38.73 172.33 9.14 550.67

S3 15.09 28.67 33.87 202.33 9.17 485.67

HHUR A& w, JFFD >40%.
1.2 Rt
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MEFGIMBEMEBRBERE . FARX KR
T 3 B g AR B, AR AR K SRR R, LA
i F A= 45 HLAE %t & (CKD , 38 it 800 g = 4% BOF
RRCER, BRI 3 REE . ERSIE T 2023 4F 3
H 12 HE, AR Kk s b K 8 Wk, EKRTTE
BOF 4bH ) % 4 jiti FH 100 g BOF , #E /K B AR 5 & I
KB ARG DL E , BT E 3~4 h, AR I
Sk KE 3.0~3.2 L-h', BRI K 2 d 5B E
T 20 CEE B RAAT . EIKTF 6 A 9 HRIL,
RSG5 3 BE A H AL M T VR R TS FEHUAR
FIRBOIR L -
1.3 REHE

B )T B A 10 H 6, 5K sLALTE
5E 1338 pH, SR H R0 L5 28 SR F OB B
3 3 NOS-N & i, R F e 8 Lh (Bl s
3 NH-N &2, K B B 0k I e e
B, RHAYLKE Rkl e LEER T &, RABR
SENIRSE-FHBR DT 66 BRI e ks B =, SR
P 2R B VS VRO B - K MG Y B TV N o U
i, K B B AR AL AN AL e A LT
B R A EE B A Lk 2 B R TR R ) NHL-N
B, SR F U K B Bk E NOS-N & &, R B
PRI TR R PR A A8 A0 70 G BE VR E B R R
FHEH R B 4y 66 FE VR o i 2 &, SR FH KRR
THEN E S AR B RS R T 2 A ik A0 2R
S s B RSP AR B TSR S0 &, K M8 AR A0 A T RN
105 °CHLFE %7 30 min, SR )5 KR A 2 75 °CHt
T E T B e PR E T R . R F B R AR KT
A ICEL BRI e S A R 1, SR F AR ER XU
K A8 -V o L ek e 4 B B =, SR P IR DU
<122~

KT - KB B TR I 2 A4 A
1.4 BUELEBS S
S BB & B N A
TS, SR B B 2/ (g e bR D =(C1x W1+ C2x
W2)/1000; ¢))
KA, C1 A C2 233 T e U A A
(mg-kg"), W1 F W2 43 53] g 4 A A ik A1 5L S Jod
(kg)o
TIREBE S B (g H=CxW/1000;  (2)
X, C A HIE SR AL S B (mg kg, W
BT T (kgD o

BRI T B WNOs-N HT NH, =N S Bl Fs 4
MR N A= &
MO E (g iD= CxV/1000; 3

X, CNBIERH S % NOs-N FI NH,-N . &
Tl BRI BE (mg - L), VoM B IR R S 2
BB IsRAR DL .

BRI A HLAS R (DOND ik 2 & 4% T it
o

DON 2 (g 1) =i Zh 2k —NO,-N ik
B —NH,-N L&, @)

K H Excel 2019 X 5 4 i3t 17 FE fiti Ab # ; % H
SPSS 19.0 % {4 b £ 45 i3k 47 % N & T7 % 4 i
(One-way ANOVA) , 7 53 i 3 /KN p< 0.055 K
R E S (RA 4.2.3) 1 ggplot2 14K,

2 AR5

2.1 BOFXf3fh i NFHIRRERNEMN
PP R, ANt FH AR 0 T IR TG 3 R - 3l I
T 5t S B AE 201.91~224.98 g+ #k', K/ SI>
S2> 83 jii il BOF Ji5,S1.S2 F1 S3 it T4 it i i
SR ERE T 17.31%.8.55%A1 7.51%. A jii
A2 ) B ORE TR 3 Bl 3 TR PR T4 RO R TR
126.67~163.31 g=#k", K7y S1> S2> S3: Jifi ] BOF
J&» S1.S2 A1 S3 it A AR T4 o ot £ 73 o) ¥ 2% 42
1 10.81%.10.38%F1 7.61%. ANt FHAEYI L) 3
Fh AR TR S B B AE 61.67~75.24 gtk



S e — e S " T TS ()
%6 P, e AR B TR % 7 59 2 1 S X BE R T
A~ 0 (JCK MBOF B 300 (JCK MBOF
g =
< 280 a . £240
. i b b b A I8 =0 a
F =
= 210 i 5180 b y
= 2 R B b 2
L 140 2190
t g ®E
> =5
z S 60
8 =]
. ;
0 0
s1 S2 S3 s 2 s3
LIS Soil type LIS Soil type
c 120 [CICK MBOF
£ 9%
= a .
i o a b
% 7
X 4 b
K B
-2 4
5
3
2
s
E
s
0 S1 S2 S3

3T Soil type
W [l LIRS AUAR R /NG S RERIRAE 0.05 /K EREFE . TR
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Fig. 1 Effects of BOF on total dry matter mass(A), plant dry matter mass(B), and fruit dry matter mass(C)of
cantaloupe in three different soil types
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Fig. 2 Effects of BOF on total nitrogen(A ), total phosphorus(B), and total potassium content(C)of cantaloupe in three

different soil types
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Fig. 4 Effects of BOF on total nitrogen(A), NH,"-N(B), and NOs-N content(C) of three different soil types
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