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Effects of Different Forms and Ratios of Nitrogen Fertilizer on the
Growth and Development of Watermelon and Nitrogen
Fertilizer Utilization Efficiency

TANG Chaonan', DU Shaoping', MA Hongyan', DENG Yunxiao?>, ZHANG Junfeng',
MA Yanxia', KUAI Jialin'
(1. Vegetable Research Institute, Gansu Academy of Agricultural Sciences, Lanzhou Gansu 730070, China;
2. Huanxian Quzi Township Government Agricultural Service Centre, Huanxian Gansu 745700, China )

Abstract: In order to explore the effect of different forms of nitrogen fertilizer and their ratios on the production performance
of watermelon, so as to provide a basis for nitrogen fertilizer selection in watermelon cultivation, Longkang 9 was selected as the
experimental material. The effects of different fertilization treatments on dry matter accumulation, yield, quality and nitrogen
accumulation and utilization indexes of watermelon were studied by using three nitrogen fertilizer treatments (amide nitrogen, nitrate
nitrogen and ammonium nitrogen) and three ammonium nitrate ratios (70% nitrate nitrogen+30% ammonium nitrogen, 50% nitrate
nitrogen+50% ammonium nitrogen, 30% nitrate nitrogen+70% ammonium nitrogen) with same amount of nitrogen application rate
applied (N 200 kg/ha). The results showed that the effects of single nitrogen fertilizer on dry matter accumulation, yield, nitrogen
accumulation and utilization of watermelon plants were nitrate nitrogen >amide nitrogen > ammonium nitrogen. 70% nitrate nitrogen+
30% ammonium nitrogen could maintain better fruit quality, and watermelon yield, economic benefit, nitrogen utilization rate and
partial productivity were the highest. Compared with amide nitrogen, watermelon yield increased by 15.24%, economic income
increased by 6 056 Yuan/ha, nitrogen utilization rate increased by 7.95%, and nitrogen partial productivity increased by 15.24%.
Therefore, it is better to use 70% nitrate nitrogen+30% ammonium nitrogen in watermelon production at the nitrogen application level
of 200 kg/ha, which is suitable for practical application.

Key words: Nitrogen fertilizer form and ratio; Watermelon; Yield; Fruit quality; Nitrogen utilization rate
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R5E DO PRI AS 0T LA 35 4 i 5 /N 22
PR S AR, BN, FREREE, A
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R, fEPE P, K. Ca. Mg, Fe SEFILRN
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&4, RS Z IR E NA: K & B 5
WFFE7E B N AMRGE v 2>, BT A e R
RIBEFEFH. Wik, EOHFR T ARIESE
JE R L HEx P AR K& B R EIE R R 05
B T PN AE T AR E I %, DU
JIHR S5 rh UM ) 2 8% B LR PR 803 1) 4 e AL R
2, e P X P R R AR R AR R R
1 MRE5AE®
1.1 RIEHAE I

R Hh A, T H R A Al B2 e a1 K e
U (ZR4: 100° 26", b4 38° 567, ¥k 1 570 m),
JE& T B GE X, AR AT A, A
PSR 7.3 °C, 4FEHBET03 085 h, >0 CHIARL
FUEL 3 388 °C, 4F[E/KEAE 101.2 mm, P44
BIPE KR 40.5 mm, 284 & 927.2 mm, #F
JZ(0 ~20 em) H IS A LT 20.20 g/kg, 42A 1.03

ghkg. TEHE 17.42 mg/ke, HEALE 106.65 mg/kg .
pH 8.48.
1.2 ARXATH

PRI F A BT 9 5 (i HR RSO
HFARTHEA R, BERSRIENRE (5N
46%, W= s R ARA ML), AR
NERRIE SRS (& N 17.1%, HILREEEETHET
ey AR AR HRAL), MEZNE AR [ & N
13.5% . K0 45%, A HL (AL £l BHE A BR
ocalRAE ], BRIE SN E o BERRES (4% P05 16%,
= R IR AEA PR A I HR AL ), S8 R (&
Ky0 52%, HiREIL = FHIEA BRA R FEHE)
1.3 &KIe7r ik

R AEZ R T (N 200 kg/hm?) #6477, % 3
FIEASZNE (RS R . AR EAZ )M 3 Fh
i EL D (T0% R A AL +30% 5 25 . S0%RHAS A +
5098 A . 30%THASR +T0%45 S F OB, LA
TR NEAL BN XTRE (TO), 4P N RIRMEALE
HLILER 1.

1 RBAEERSE

Ak . NAR it i/ (kg/hm?)
ETipay

B CO(NH,),~N NO;-N NH,~N

TO it

T1 PoE AR 200

™ HAA 200

T3 70%EAR+30% A 140 60

T4 50%AEASR+50%E R 100 100

TS5 30%fHAR+T0% LR 60 140

T6 S, 200

IR AP A i3 t, 3 RER, DXEH
32m’, T 2023 4 5 T aj#E R, 8 1 Ay,
K AR S e AT AR R, 417 0.6 m, B
1709m, #REE 55 cm. SAEFRBENE (P05 170 kg/hm?)
FERAE (K,0 260 kg/hm*) VEIRAE— it A 5 & TO 4b
AL, A PR FA I BT B 1 30%4E A IS
JE, Ak SR R 43 03B i 40%F1 30% .

1.4 RNEARL 7k

141 AEWPsE el AR REUHBENL
VECPU IR, Rt s TA T84T 105 C
AT 30 min, SR 80 CHETZEfHE, I TR
i, IR T YRR R,
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TH R R o/ (- d) I=(M1-M2)/D
Kb, M1HYHTEREFAT YR, M2 RHT—
KRR TY R, D gL 2 A R I
(i) ] B R
142 b PR, PR /N X TR
TR, B/ NRIERAR R RS 10 4, FRE
HURBT R, RJERRSEAYT, R TR
FE HRUO R 2R AT R R s sl 2,6~
A BB R R AR R C(Ve) Bl
143 fHMREE S ELAEM AR B i
Ap SR R AR S R ST AEAS, RS
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FMRIGERZE 100 mL, R AP E 22 0E 4
N &, HEARHER . AIEHFH 2 AN I
eV L

REMERE=DxN

RIEFIHH=(N1-NO)/F

RIEMwAE " J1=Y IF
Kp, DN TFYHRMBERE, NARAEGE, NN
Jite SR AL BEVG SR B b IR R R LR &, NO K
T it AL BE VG TR B s SR R B LR, Y
it AL BB ATV i, F ORI A
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{1 SPSS 22.0 A F ) LA R (one—way ANOVA )
F1 Duncan 335477 253081, R Origin 2021 {4
2Bl A BRI £ bR

A
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7O_T]
NEW
T3 %
ys aff
@ } :’: b b
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40 NN
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304 % &
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20- N
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10- NA:
BN
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0- ” /§A_' = Vo
S AL

2 HR54HH
2.1 FREHARIEA B LT I R AR 2 45 B

M 1A AT, il R BEAT R F 95 I i
TR AR R . B — R TR 25 %l ik T 2 A0 Bk
JIFRIM K T2>T1>T6, Hrp T2 M4 T EAEf &
W, AR EFEETT6 (P<0.05), Z5Hhn T
20.79% . 55.90%, T1 4b¥{Y P T 5 75 A &
A S B T T6 AbFE 9.86% . 36.03%., 5 H—
REIESAHAME, MERSESEIENA A
Jiti Ak B BEAIE ME P A R T R AL R, T3 Ab B
HEAR T A& A A R, 0o 3.52.
67.71 o/Fk; T4 AbFRAE R T 7E AL RIS F T3 4b
L, BEET TS5 F(P<0.05),

AN [) Ah B VG JICH P T390 o 34 K o % 34 22 e T
JE BT, GRU3R F% 50 it FH 40 5 1R 3 4 5k
FAANRRBEZW(E 1B), B—FEEET, T
JdE K AR T2>T1>T6, Horf T2 ZhBREAEfif
£ IFNAR S B 255 T T A FR(P<0.05). AW
RITESECH N, AR SR T4 AP RR T4 T3 K
R T T34, BEST TS5 (P<0.05); ME
19 T3 LbFR T T4, TS5 AFE(P<0.05).
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PR A 1 B35 T Te 40H (P<0.05),
A5 T6 AR E 43 B S T 21.31% . 15.98%,
RTINS T 35.39%  33.72% . ANEAEIEEA
BCEL R, T3 PR HNES T4 ZRAEE, BF
T TS (P<0.05), % T4, TS AFR4r 54 T
8.62% . 14.13%; ;& T T4, TS AP (P<
0.05), /FHEE T 12.21%. 36.22%. S5H—AE
AREEAHEL, T3 AbFRANE B & F T, T6 4hHf
(P<0.05), 4rilem T 11.31% ., 29.10%; T3 ik
PR B ST TL, T2, T6 &3 (P<0.05), 43
SARE T 1524% . 13.82% . 54.10% . LE4H#L,
ARV BEPE TR PRI AR B R T3 >T4>T2 >T1 >
T5>T6>T0, M T3 AbHLIK 45 797 It /hm?, %
T6. T1. T2 AHL4F5IHEINT 16 078, 6056, 5559
JG /hm?,
2.3 RETHE RICRBE AT NS R 67 v
HE 24, 2B ATRAE Y, T2 AbBErboe Joih
AT RS B B2 S TTo (P<0.05), Hrf

T2 Kb FREE T6, T1 AbHR PG I Lo AT i [ 9 43
B FHRE T 10.08% . 9.20%; %] v 1k [E e
YIs RN R ERE T 19.60%, 13.01%, 8 T2
Ab AR R g 4R i P I AT v R Y S, TL
T6 AbHEXT G JIN AT 75 [T 41 9 T B S i 2
ANFEANEIESE T, P8R0 B3 2% n vk [
e e IR T3>T4>TS, i B 75 AT 5Pk [
T4 ik B A e A R LB () 388 i e R A, 54
P2 A2

H I 2C ATLAE Y, a0 A 2 AT 4 v v IR 52
T1>T2>T6, Hdr T1. T2 Zb¥E%E T6 kb FR4Y 5 .
FINT 13.08% . 9.66%. AFRAEIESE LT,
T4 GbFR R =T T3, TS5 AP (P<0.05), Zr3iliz
1 9.95% . 24.06%. LRGHLEL, Ve &t T4 4031
e, BERT T, T2, T6 4bHL(P<0.05), 44l
BT 13.72% . 17.27% . 28.60%; T5 b3 50
Ve &8 i KT T1 A F(P<0.05).

R2 AEESEBREENER 22"

fbm HUNE AN ra it ZETFIA

kg /(kg/32 m?) / (kg/hm?) /(JG/hm?)
TO 2.39:0.02 ¢ 62.23+0.45 d 19 446.88+140.63 d 29 170
T1 2.83+0.14 b 84.78+4.07 b 26 493.75+1271.88 b 39 741
T2 2.96+0.04 ab 85.84+1.19 b 26 825.00+371.88 b 40 238
T3 3.1520.10 a 97.70+3.08 a 30 531.25+962.50 a 45797
T4 2.90+0.05 ab 87.07+1.60 b 27 209.38+500.00 b 40 814
T5 2.76+0.05 b 71.72+£1.39 ¢ 22 412.50+434.38 ¢ 33619
T6 2.44+0.11 ¢ 63.40+2.93 d 19 812.50+915.63 d 29 719

OFEFIAFENG TR RIEP<L0.05 KV F2E R 52, Rl K&K 3.0 J6 ke, TEERHT 4.4 JC /kg, WRIREEE 1.6 IC /kg, i wERES 2.7
JC kg, BRERAN 5.2 9C /kg, PUJK 1.5 JC /kg, HEMK A 2.6 JC /m’,
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= ¥ 48- ;
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904 46 d
85 307 ol
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24 FRABAREARILNYTHREERAS>RER
0 ARDEE S P A

2% 3 WTLIE N, ANETESZNE KB ]
PRV RIS A Z R R, AR, m—
REEATTL, T2 B RAXHEARRERT
T6 Zb3 (P<0.05), 43RBT 32.28% . 62.34%;
AFAANEEESR L T AR ERRI N T4>T3>
T5, T4 BEm T 15 (P<0.05), & T 36.75%.
TERAGY, P—RA RSO TR ARHRE
TR T2>TI>T6, Hir T2 Ab3 I 225 T T6 Ab
FH(P<0.05), #INT 21.33%; BELRZHEEE
PR TI>T2>T6, Hk T1, T2 B#E & T T6 Ab3g
(P<0.05), 453001 39.10% . 29.88%; MAF
ZRFEMH TI>T2>T6, H T1, T2 A3 E 25
T T6 ZbH (P<0.05), 4rHI% T6 HMT 34.20% .
28.07% . AR ZNEIE A EC L P8 T s 2 A Pk
R DA BREWERICN T3>T4>T5, HAAL
A 225 8% (P<0.05), Hi T3 4bHi g 2T
T1. T2, T6(P<0.05),

MR EEAET, T, T2 AP )NEAEF H
R A = S8 8w F Te (P<0.05) 5 HFEE
e s TR A A T 2R A, Hod T3 Zb B
NEF A E N WA 13 B & F T4, TS (P<
0.05) , AALFIH R 514 6.25. 12.39 1~ A 4
A, BB P 1R 12.22% . 36.23%; HH—
REESLFAI L, T3 AP EAEA R M ENE
PR B EET TL, T2, T6 (P<0.05), &JE
FIFHZRA B 7.95. 9.56. 14.6 NAEAM A, AR
P77 1 R 15.24% . 13.82% . 54.11%.

3 it E4£iR
T4 o AR SR AR A0 R R A i A

EEE, TR WA E Y A B B8 SR A R L
FEAEYIE RGN T8 EENARESE LA
B P E TR R, IS s =0, +
KEE R R, AT, SemAAE
FEA G, A B ) B S A (NOy=N © NHy=N=
90 : 10) A L E e m AL A E Y. ARl
&R, R AN 15% W S ENE ]
DIBE i S o S i ) T i . BEEISE Lok
B, UL 2w TR AR T4 T 1 SR TR A A
JE>MER >WEESA>HS A, HLE 50%
NO;=N+50% CO (NH,), A el . ASHoE s %
B, B—REESNE T =S T K
R TTER ) RIS E > TS A > B A,
T 3 A il 4 75 SR AL 2 T e A 1 V9 VAR AR T4 o
IR, BlE S A Z I, 75 A & 1A Ak
HIRERE TP 2 R RS, DL 70% SR +30%
BRI R . R, 70%H SR +30% 5 A5 A
AFRE AR R TV IVE SR A K Y B T B K
R, AR T A A K B BT B K R
N RE, dEmfedE T T AR, X 5T AR
ZHEIRILAR T,
EAERKSREE T, SRR EEAR LT L
FEAIC NHy 37X S-S E D i 8 AR, Rk
T, DRE . AN ERSEYNER LT,
Pem Hy IR s M T P2 AR AR AR,
T0%TH AR +30% 85 A M 50% M S A +50% 8 74
RITR A8 3500 PG A 18 77 % R T B — SRR
HLL 70%m8 25, +30%%% 2R W it e gl B £, 1
R R AN PR 3G 7 RHOR RIS A >
PR S R > AR AR E R B E IR
AR EIEDRIE R, BEE NH-N H A9 T i

®3 FRAESERELLNANRERZFRIRERREFN AR

A AT Eim/(kg/hm?)

- REFAE A :
S R WA L T
ok e T,

TO 0.75+0.08 b 6.91+0.62 d 7.81+0.33 d 38.40+0.58 d 46.21+0.89 d
T1 1.07+0.05 a 9.59+0.48 be  12.70+0.19 be  57.81£3.58 be  70.51+3.73 b 12.15+1.87 b 198.71£9.54 b
T 1.07+0.01 a 11.77+0.76 a 13.31+0.75 b 53.98+2.04 ¢ 67.29+1.40 be  10.54+0.70 be  201.19+2.79 b
T3 1.05+0.03 a 10.51+0.36 ab 15.44+1.08 a 70.97+3.90 a 86.41+3.71 a 20.10+1.85 a 228.99+7.23 a
T4 1.07+0.06 a 11.35+0.27 a 11.45+0.29 be  62.45+0.99 b 73.90+1.26 b 13.85+0.63 b 204.06+3.76 b
TS5 1.00+0.03 a 8.30+0.26 cb  11.09+0.79 ¢ 50.55+0.70 ¢ 61.64+1.29 ¢ 7.71+£0.65 cd  168.09+3.26 ¢
T6 0.97+0.08 a 7.25+0.27 d 10.97+0.60 ¢ 41.56+2.47 d 52.53+2.18 d 5.50+0.42 d 148.59+6.87 d
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