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Effects of Different N, P and K Ratios and NAM on Growth,
Quality and NutrientUtilization of Watermelon Mulched
with Gravel in Semiarid Area

MA Zhong-ming DU Shao-ping XUE Liang FENG Shou-jiang
(Gansu Academy of Agricultural Sciences, Lanzhow, Gansu 730070)

Abstract ; To reduce fertilizing labor intensity, decrease cost, increase nutrient use efficiency and extend service time of
gravel-mulched field, the common fertilizers (urea, calcium superphosphate and potassium sulphate) and NAM were
selected with the ration of N-P,05 - K,0 of 1 -0.67 -1.1,1-0.36 -1.1,1-1-1.1,1-0.67 -1.6 and 1 -0. 67
—0.6. The field trials were conducted to study the effects of different nutrition ratio on the growth, yield, quality and
nutrient use efficiency of watermelon in gravel-mulched field. The results showed that chlorophyll content and net
photosynthetic rate in watermelon leaf increased significantly , yield of watermelon increased by 34. 04% , Vc content of
watermelon increased, sugar grads and nitrate content reduced and thus the quality of watermelon improved for CRF3
(N:P,05:K,0=1:1:1.1 + NAM) compared to common fertilizer CF. The absorption of nutrition in vegetative organ
increased insignificantly, but absorption of nutrition in fruits increased significantly, as well as use efficiency of
nitrogen, phosphorus and potassium for CRF3 increased by 20.75% , 5.42% and 23.77% respectively compared to

CF. This provided scientific bases for studying the controlled release fertilizers further and fertilizers application for
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watermelon in gravel-mulched field.

Key words : Nutrition ratio ; NAM ; Gravel-mulched field ; Watermelon ; Nutrient utilization
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Table 1 The ratio of N P K nutrients in different fertilizer treatments (kg-hm'z)
S 3 Treatment N P, 0 K,0 NAM N: PK

CK 0 0 0 0 —

CF 135 90 150 0 1:0.67:1.1
CRF1 135 90 150 7.5 1:0.67:1. 1
CRF2 152. 4 54.9 167.7 7.5 1:0.36:1.1
CRF3 120.9 120.9 133.05 7.5 1:1:1. 1
CRF4 114.75 76.8 183. 45 7.5 1:0.67:1.6
CRF5 165. 15 110.7 99. 15 7.5 1:0.67:0.6

TE:CK - X, CF — # MUIGAL , CRF — 2R 5743 L 1E

Note ; CK-check test, CF-coventional fertilizing, CRF-controlled release fertilizer
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Table 2 Effects of different nutrition ratio on dry matter accumulation and yield of watermelon

e T ST R SRR EL s is
Leaf dry weight Vine dry weight Average fruit Number of fruits Yield
Treatment s - . N s s
(kg-hm~™") (kg+hm ™) weight ( kg) (1~24m~7) (kg+hm %)

CK 429.81 d 213.56 d 3.34 e 22 30038.78 +418.75 e
CF 598. 67 bed 294.03 a 4.14 cd 24 41413. 53 +£2823. 87 cd
CRF1 495.91 cd 234.01 cd 4.51 bed 25 47017. 74 +£2228. 25 be
CRF2 679. 68 ab 253. 89 be 4.09 d 20 34786.91 +3743. 66 de
CRF3 633.79 abc 222.44 d 4.99 a 27 55510. 86 +£4149.34 a
CRF4 802.21 a 269. 96 ab 4.54 be 24 46103. 15 +2848. 17 be
CRF5 707. 16 ab 254.99 be 4.62 ab 26 49436. 51 £2676. 99 ab

PR TTCE AR MSOTESR: H e U I s F R &R
JNFE 2 & 45t AT Ak B P T BT B 2 I 3 T Nt
NEALF CK, BR CRF2 #b, & Jif AL AL 35 P4 1™ 5 1 1B 3%
T AL CK, S50 AL CF #H L, CRF3 F1
CRFS Ab B ICEE A= 1 25 3 2 14 i, = o IR 43
WL T 20.53% A1 11.59% , 7= &4y AR T
34.04% F119.37% , UEEAMA NAM KRG A5
PO B AR SR P 1 B, iR 520 T4 L ) iz % 5
GanL v
2.3 XAEKRRAZMD
2.3.1 @RS EEOIHa PG REHITF 2
RILFEA R — Aok, 3 Bk 2 8 A |
AR, W — S — AP EiEZNE D, &
W R A PG TG T ) K . iR 3 AT it A
XTI S B S I AN B CRFL Ab, HoA i IE Ak
BEPG PO S 22 N 2 IR X P I 2% 5 b
AR, CRF1 CRF3 ,CRF4 il CRF5 Ab B4 75 I
NG WEREE CK 43 9425 7. 66% .12.39% 8. 81%
F17.92% , Horp CRF3 Ab B AY 76 I 2 & B 48 CF
WERST 7.06%

Wi 0 BE RPN VG IS B S 2L R R, A A
PG TN it 5 30 % B i BE B/ INBR G AT
[Fi] ot A A L PG TR -6 B2 A2 Ak (3R 3) W& i, CRF3 4k
PHPG JTONE 7346 B2 e/, Wk 3 IRT CK Al CF AR 3, 130 B
A BRI 543 C T $5 = V8 TG ot o 7 i, IR VE R
FrRERR R, DTG R PE IV A
2.3.2 MERKEEAZCEHEEAYR HERCHR
BRI, AR PP VE I A B S R — ., A 3
F L INARBGIXT PR Ve &8 BA B E 2, A
KA AL AL B A PE N Ve 88 CK 3 T 7.81%
~15.96% , Lk CRF4 AbFRPG TN Ve 55 5 3 B2 550K
% CRF2 #b, CRF1 ,CRF3  CRF4 Al CRF5 Ab ¥ %) 74 )X
Ve B CF il B ERE T 7.08% .8.16% .
11.65% 5. 08% .
2.3.3 MEKNARREAHBRESSTHY 0 HR
R R VNG T A X — A B bR, 1A R Y
AR v P JTOXUBR I 8 SR AN (A B2, A
23 FEW, 5 CK ML, ARSI ASHE 0 v Al iR 5k
i, M5 CF AR ESFRE IR FE T INA KRG
Al W 3R IR VS I MY 6 R AR & i, CRF1, CRF2,



362 o4k # M 27 %
®3 AEFSELXEREAEKRRE I
Table 3 Effects of different nutrition ratio on quality of watermelon
3 ‘/ A~ L S . ) N L \ gl =)
s B Tt Sugar content (%) L A% G R i
Effective acid Ve content Nitrate content
Treatment gk hpE WEER -1 -1
) (pH) (mg-kg™") (mg-kg™")
Centre sugar Fringe sugar Sugar grads
CK 10.02 b 7.83d 2.19 a 5.05d 30.33 d 141.16 b
CF 10. 46 ab 8.22 bed 2.24 a 5.13 cd 31.50 cd 173.57 a
CRF1 10. 64 a 8.43 abc 2.21 a 5.19 cd 33.73 ab 129.30 b
CRF2 10. 38 ab 8.07 cd 2.31 a 5.08 d 32.70 be 135.99 b
CRF3 10. 40 ab 8.80 a 1.60 b 5.44 a 34.07 ab 144.94 b
CRF4 10. 28 ab 8.52 ab 1.76 ab 5.37 ab 35.17 a 139.92 b
CRF5 10. 48 ab 8. 45 abc 2.03 ab 5.26 be 33.10 b 133.82 b

CRF3 ,CRF4 Fl CRFS 4b B P4 AR R & 38 CF 435
B I T 34.24% , 27.63% . 19.75% . 24.05% Fl
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Table 4 Effects of different nutrition ratio on distribution, absorption and use efficiency of nitrogen in watermelon

N %1 N content (% )

N Wt N absorption (kg-hm ~2)

: o ; W ;r-: g T N

e Vine L[Zlf Sflin Ffﬁh Vin:;::g leaf ift M%xili (kb ™) NUE (%)
CK 1.99 2.26 171 1.48 13.96c  36.60d  50.56 0 —

CF 2.31 2.45 2.11 1.50 21,46 ab  54.320cd  75.78 od 135. 00 18.68 ¢
CRFI 2.06 2.80 2.40 1.53 18.71 be  65.92ab  84.63bed  135.00 25.24 be
CRF2 2.40 3.09 2.22 1.52 27108 45.48d 72574 152. 40 14.44 ¢
CRF3 2.25 2. 64 2.30 1.56 2.74ab  76.49a  98.23 a 120. 90 39.43 a
CRF4 2.12 2.28 2.19 1.56 24.00ab  62.12be 86 14abe  114.75 31,00 ab
CRFS 2.16 2.49 2.32 1.58 23.12ab  68.96ab  92.07 ab 165. 15 25. 14 be

2.4.2 STEBEER o BOKAR R ¥ BERAE
PO B 0 4 Bl 24 e B0 I e R IR 2
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Table 5 Effects of different nutrition ratio on distribution, absorption and use efficiency of phosphorus in watermelon
&1 P content (% Ut P absorpti «hm 2 e
s ot (%) P I ICRE P absorption (kg+hm 2) Hfﬂif S
Treatment & " B o = P3N S p o (kg-hm~?) PUE (%)
Vine Leaf Skin Flesh Vine and leaf Fruit Total
CK 0.15 0.19 0.29 0.10 1.14 ¢ 3.96 e 5.10 e 0 —
CF 0.16 0.20 0.41 0.12 1.67 ab 6.90 ¢ 8.57 ed 90. 00 9.44 b
CRF1 0.16 0.23 0.41 0.15 1.52 be 8.30 b 9.82 be 90. 00 12. 85 ab
CRF2 0.18 0.20 0. 38 0.12 1.82 ab 5.34d 7.15d 54.90 9.16 b
CRF3 0.16 0.26 0. 44 0.16 2.00 a 10.43 a 12.43 a 120. 90 14.86 a
CRF4 0.16 0.20 0. 40 0.14 2.04 a 8.07 be 10.10 b 76. 80 15.96 a
CRFS5 0.16 0.21 0.44 0.15 1.89 ab 9.12 ab 11.01 ab 110.70 13.09 ab
2.4.3 P EAS 4B B AARGYn mRe  PHIRS PRI B R T CF, AP

AL B R AE VRS 25 B TP 2 B R 2 3k JIC Rz
e, N R, ik B FURBH A, it AR b B
JNAC S8 B AR B 2 T AN i A A 3 T 4% i AT A
PR 22 SR 5 RASGR A B A PG I i e A B 2R
Wim 5 CF 2% AR B3, 1 CRF1,CRF3 1 CRFS A4b#

PR N TRt IR A R PG TR B 2 R TR
MEARANEE ) H CRF3 F1 CRF5 &b 35 A4 75 T S g 41 B 4%
CF /3B &R T T 31.70% 1 25. 56% , 4 HEF] FH &
B CF 434 7 23. 77 F133.07 NAE 5,
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Table 6 Effects of different nutrition ratio on distribution, absorption and use efficiency of potassium in watermelon

K % & Content (% )

K M4 Absorption (kg-hm=2)

T

s o B L

Treatment & ot e W o AE MMKE o5 KUE (%)
Vine Leaf Skin Flesh Vine and leaf Fruit Total

CK 1.94 0. 84 2.86 1.24 7.75 ¢ 42.64 e 50.39 d 0 —

CF 2.50 0.95 3.19 1.32 13.04 ab 62.05 cd 75.09 be 150. 00 19. 60 bc

CRF1 2.76 1.19 3.59 1.34 12.36 b 74.46 b 86. 82 ab 150. 00 28.90 b

CRF2 2. 80 1.15 3.22 1.36 14.93 a 51.20 de 66.13 ¢ 167.70 17.17 ¢

CRF3 2.21 1.07 3.43 1.42 11.70 b 87.19 a 98.89 a 133.05 43.37 a

CRF4 2.07 1.20 3.24 1. 44 15.21 a 72.10 be 87.31 ab 183. 45 23.95 b

CRF5 2.73 a 1.18 a 3.59 1.39 15.31 a 78.97 ab 94.28 a 99. 15 52.67 a

3 iRSER
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364

FERh it A4S H VY, AP ok ok )2 LR
MOk | S b WOk i/ | B 2SR H A= 25 T fE
AR NS A PR I R R T S RE T ALK
SERIREASE , AT sk 2 A1 3 P Kot 0 EE 4 78 sl U B, R A
10 H il AR

AR 50 A 5 45 SR B i A SR IR R
CRF3 kb33 58 A0 R CF &b 3] 5 25 45 5 74 I A
M2 2R S R FEOL A HOR PG 34.04% , H 3%
P TGN Ve &0, B TR0 16 B TR R 8 75 1
LR VBRI 25 4 = T 20. 75% 5. 429% F
23.77% X 5T AW I 4 H—8 2 MR A iti A
AEFRA B R FAE T IVE SR B RS S A W B
A, AR HE VG I FR A B R SR A R S m
AR BGRAh F 25 5 R I8 2 HL IR S o 1 3 A R A o
HI FART CRF3 Ab B, 313 5 I 34 58 A e} Ak B0 75 43 1
B, T B T SR S s S B R i FEAN ]
FEC AL B P L CRF3 Ab B 75 A K & B IR
BLIRA , 30— TF e s R NE AF 5 R e e 2400 HH i
JIE ) SR 4 1 2 Akl

S Hk
(1] Bas BRI, HRe e[ J]. 4ok 24,1955,6(3) :
299 -311

(2] #fES. RERHPRELC /AESE. BRI k. .
ARl AL, 1981 :206 - 217

(3] “EFHk Wl HEIE MR R T]. Hl kR, 1993,
(5):5-7

[ 4] Nachtergate J, Poesen J] W, Van Wesemael B. Gravel mulching in
vineyards of southern Switzerland [ J].
1998 ,46 .51 - 59.

[ 5] Modaihsh A S, Horton R, Kirkham D. Soil water evaporation
suppression by sand mulches [ J]. Soil Science, 1985,139.357 -
361

[ 6] William J, Gale R W, McColl. Sandy fields traditional farming for

Soil and Tillage Research,

water conservation in China [ J]. Journal of Soil and Water

[7]

[8]

[9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

Journal of Nuclear Agricultural Sciences

2013,27(3) :0358 ~ 00364

Conservation, 1993 ,48 .474 — 477

XUBEA , 222500, 10 I 3R /K 8 R R AE iR B AR T ). ol gk
R, 1993, (8) 226 -28

VF SR 5R Oy, R RS AL R, T SR D K
FORANAFFE[ ], TR K24 A AFERR,2009,30(2)
180 - 182

BRAESE  XUZARINE, IR, sk AR e, sk £ 8. HoNe i
W5 kR[], o EJREE,2008, (2) 129 -31

Ih R M B R B B TR I AR 7= BRR 7 A A T
HxF5K[T]. HEJREE,2010,23(3) .60 - 63

WOP2E 3 B NI R HENE I A5 F T KRS 45 R I RN B R
FERHZRWFFET]. L ,2003,34(2) ;115 - 119

ik b A2 P REACRLAE PG I B A R AT [ D], P bR MR K
2% ,2005

KM, 8, S, XA AR 5 BB IR X 76 T bt AR S8R F
FE[J]. AR, 2009,37(3) 11149 1150

W W B SCal, I RORE  RIE A T R ALAE PG IR F A7t F 2K
WFFT[T]. BUARAOL AR ,2010(15) 1137 - 138

FRELZE. M A BB SRR H AR [ M. PR FH TR 2E AR AR,
2001:89 - 92

fif -+ H. A AT [ M. 5T E Al s R A, 2000:22 -
24

F 8L, 8, ARk, IR S B A T R TOLAEA
B H ARG EER LT ] . HoR Al R 2244k ,2010,4 (45) 80 — 84

gk WL, EE SO, ARV D5 P A AT D] R
Wr2E4R 2006 ,23(2) ;266 - 269

S0 A R AN R R T OO0 R - K BN K
PURA KM [ )], RS2 ,2011,31(5) 1295 - 1302

VRO SRS RS R . SRS AR AR R S ()]
TR XAV ,2009,27 (1) :37 —41
KIS, EAG R BB AR SRR A AR R A
FHFER [ T]. oh E A SR 2E],2009,17(3) 1454 - 458
FERAR, ATEE AR S PR UL K S 1 A 5
BRI S LR SE [ ] A 8 7 5 0 R 2% 40,2005, 11 (3) -
357 -362

SRER, T HE SFA TR B & ERADR XA 7 55
LA R o R R s ma [ ], A8 37 5 0k 224k, 2007, 13
(4) ;700 -706



