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An estimation of optimal requirement of additional N by cropping pattem and growth stage is very important
for greenhouse watermelon. The objectives of this study were to estimate an amount of optimal additional N
based on growth, N uptake and yield of watermelon. In order to achieve these goals, we performed the study
at farmer’s greenhouse with a fertigation system and watermelon was cultivated three times (spring, summer
and autumn) in 2015. The levels of additional N were set up with x0.5, x0.75, x1.0 and x1.5 of the
NOs-N-based soil-testing N supply for watermelon cultivation. The trends of growth and N uptake of
watermelon markedly differed from cropping pattem; spring (sigmoid), summer and autumn (linear). The
yield of watermelon was the highest at summer season and followed by autumn and spring. Also, the x1.5N
showed a significantly higheryield compared to other N treatments. On the basis of growth, N uptake and yield
of watermelon, we estimated an optimal level of additional N by cropping pattern and growth stage as follows;
1) spring (transplanting ~ 6 WAT : 6 ~ 14 WAT : 14 ~ harvest=15 : 90 : 5%), summer (transplanting ~ 4 WAT
:4~8 WAT : 8 ~ harvest =25 : 50 : 25%) and autumn (transplanting ~ 4 WAT : 4 ~ harvesting : 50 : 50%).
In conclusion, nutrient management, especially N, based on cropping pattem and growth stage was effective
for favorable growth and yield of watermelon.
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Optimal additional N supply by cropping pattem- and growth stage-based on growth and N uptake of watermelon.

N supply (kg ha™)

Growth stage (week) SprirlgT Growth stage (week) Summer Growth stage (week) Autumn
transplanting ~ 6 - 12 transplanting ~ 4 74~ 82 transplanting ~ 4 64 ~ 8.3
(5~7%) (25-29%) (46~49%)
13.9 ~ 194 12.7 ~ 16.0 6.8 ~ 9.6
6~ 14 (87-93%) 48 (49~50%) 4 ~ harvest (51~54%)
14 ~ harvest 0~ 18 8 ~ harvest 39~ 84
(0~8%) (22-26%)
Total 15.0 ~ 224 26.0 ~ 32.6 13.2 ~ 179

- The demand of additional nitrogen greatly differs from cropping pattern and growth stage
- Additional N ratio : Spring (5:90:5%), Summer (25:50:25%), Autumn (50:50%)
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Introduction

/\]/HxHHH_‘:_ ZHE0] % AYAto| 71s5te] AjufjH o] uf

Z7Vsta 9o, E3| A|Ad=uke] AuH AL 14,010 ha
(MAFRA statistics, 2014)0]] 0]2+= A LS 2 Hi1E|o] A4
22 Z AujH A o] 71 A}, ey R A e} 7k
HEH] O Frh AR B ARAAT Al ds #
HFsle A0 8 UEREOe ™ (Pang et al., 1997), o]2]3t &7
£ sfdste vt i S RN BEgY
2} 955 o] gote] 2HEo] et A|7]o) dagh

PRI
Feyel
Faeks Bule] Pasgol trEt (Hedge,

ﬂll

ol =
1997)

qulA o Z A2 AL 4] EoFo|| ZgE R 49| oF 3397}
ZM2o|| oJ5f S0 E|al, R gt 3AF ks ek
g =9 £33l &A% 31 Qo) (Raun et al,, 1999), whalA]

A9 *é‘%“?g S LR v RO HAl= A=At 5
9

9] 0§83 ol BAI) o &

wl
2408 7k, vg;ﬁ. G W SFEAS W 4 g}

(Miller et al., 1976). £3] A|dZHEL Aujal= HS A2
A AeF UAE AlGETh=s 2R ASS aLeste] &+
Alsh= Ao] fref g, Al“x@l e Al BEFHE Aasa
F2] 50% =olA 7Y A5t RS (Jung et al,,
2010), A ERIE:= Eook7n47g A paero] go%s b}
AL ) 4L (Lee et al,, 2007), A|AofZE-e Eoky
A AT 15%5 Fuolds W s (Ha et

., 2015) ehfE o2 BuEgict tebd e

HBP B RALGRS Bk A H e Zato] ARSIt 37
Shie gl Al A] QR o 8-go] A5Trh g e ),
BTl A3 HE A TH|sHs AL v

2Ae] gulg 2o Zolth
02 Sl Al w2 T
HlE SRR, ARy Fol A, 2] W njeel
52 phgER T Lo, 424 2
314 kL Ss7bleh Aol olEste] e sk gl
Aolth, ojefat Auka S-efuke AlMAH Eokel 5oty
A4 0.2 ofah 1 g, EPAHYIHEE (£C), §7)
e 9 ool 2ol MRS o] 48~ 80700 4 Zfst

SN

Mo rlo > =2 o

d

Table 1. Chemical properties of soil before each cultivation.
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Materials and Methods

Crop cultivation and N treatment = 232 20159 5
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Chemical pH EC Inorganic N oM. Av. Py0s Ex. cations (cmol. kg')
properties (1:5,w/v) (1:5) (mg kg") (g kg']) (mg kg'l) K Ca Mg
Spring 5.9 3.7 206 24 829 1.28 11.6 3.88
Summer 5.6 32 201 20 727 0.94 11.8 4.05
Autumn 5.7 2.9 161 25 627 0.86 94 3.51
Recommend' 6.0~6.5 <20 50~150 20~30 350~450 0.7~0.8 5.0~6.0 1.5~2.0

"Fertilizer recommendation for crop production (NAAS, 2010)
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Table 2. Comparison of N, P and K supply (kg ha'l) between soil testing-based fertilization and farmer’s practice.

Fertilizer Soil testing-based (A) Farmer’s practice (B) B-A
N 195 323 A 128 (166%)
P 102 261 A 159 (256%)
K 175 334 A 159 (191%)
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Results and Discussion
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Fig. 1. Cropping season- and nitrogen level-dependent shoot growth of watermelon. The red-colored anow indicates a period of
fruit setting at each cropping season. The symbols, * and **, mean significant difference at p<0.05 and 0.01, respectively (n=3).
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Fig. 2. Cropping season- and nitrogen level-dependent N uptake of watermelon shoot. The symbols, *, ** and ***, mean
significant difference at p<(0.05, 0.01 and 0.001, respectively (n=3).
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Table 3. Yield (fresh, Mg ha) of watermelon by cropping patterm and N supply levels.

Growth period

N levels

SpringTT Summer Autumn
0.5N' 26.8™"" 47.5° 32.9°
0.75N 28.4 483" 34.4°
1.0N 29.4 4.7 34.7°
1.5N 28.4 51.7° 37.6°

Farmer’s practice 26.7 51.8° 37.1°
F value (LSD) 0.4 13.9 7.7

"The value means the relative rate to soil test-based N level as expressed with 1.0N. "The period of watermelon cultivation at

each cropping season is described at Materials and Method. "The same letters within the column mean no significant difference

using LSD test (P<0.05, n=3).

Table 4. Optimal N supply by growth stage based on growth and N uptake of watermelon.

N supply (kg ha™)

Growth stage (week) SpringT Growth stage (week) Summer Growth stage (week) Autumn
. ~ 12 . 74 ~ 82 . 6.4 ~ 83
transplanting ~ 6 transplanting ~ 4 transplanting ~ 4
(5~7%) (25~29%) (46~49%)
139 ~ 194 12.7 ~ 16. 8~ 9.
6~ 14 3 ? 4 ~8 ’ 6.0 4 ~ harvest 68 ~ 9.6
(87~93%) (49~50%) (51~54%)
14 ~ harvest 0~18 8 ~ harvest 5.9 ~ 84
(0~8%) (22~26%)
Total 15.0 ~ 224 26.0 ~ 32.6 13.2 ~ 179

"The period of watermelon cultivation at each cropping season is described at Materials and Method.
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