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1
1.1
0.21 g/em’ 65.22% pH 7.32
EC 1.45mS/cm 9.09 g/kg 11.63 g/kg
6.76 g/kg
8
1.2 m x
0.25m x 0.30 m
1.2
2016 9—12
40 m 8 m ( )
3 4
12 3 (
) 40L/ (WD)
60L/ (W2) 80L/ (W3)
(
g) FO F1 N-P,0s5-K,0 (10-5-15) F2
N-P,05-K,0 (15-7.5-22.5) F3 N-P,05-K,0 (20-10-
30) I5L
(5.5-7.3-9.7) 4
3 8
( 8 ) 0.40 m
ISL 2016 9 7
2:3:4 3~4d
3 3

2016 11 10

1.3

(2016 9 30 ) (2016 10 20

) 09:00—11:30 LI-6400
(Li-6400 LI-COR )
3 7
15
( Pn, CO, pmol/(m*s)) ( Tr, H,O
mmol/(m*'s))
20~28 C 65%
LED 800 mol/(m*+s) CO,
300 ~ 320
Z
(IWUE) 1m’
IWUE =( /
)x100%
SPSS 17.0 Excel
Origin Pro 9.0
2
2.1
( D W2F3
N-P,05-K,0 20g-10g-30g
( 2
(P<0.05)
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R 1 FREIKABANE T A A R BBk 73 F R AR

Table 1  Growth and IWUESs of watermelon under different treatments

(kg/plot) (kg/plot) (g/plot) (kg/m®)

W1 Fl1 4.57¢g 9.07 ¢ 59.73 e 14.28 ¢
F2 6.27 bede 9.93 abc 66.10 cd 19.60 a

F3 5.45 cdef 9.74 be 64.81 cde 17.04 b

F4 5.39 efg 9.97 abc 64.58 cde 16.83 b

w2 Fl1 4.95 fg 9.95 abc 62.86 de 9.38d
F2 6.65 abed 10.73 ab 70.01 be 13.86 ¢
F3 7.32a 11.08 a 77.65 a 15.24 be

F4 6.94 abc 10.83 ab 72.94 ab 14.46 c

w3 Fl1 5.78 def 10.12 abc 60.08 ¢ 9.03d
F2 7.02 ab 10.51 ab 63.97 ab 10.97 d

F3 6.75 abed 10.69 ab 73.83 ab 10.55d

F4 5.97 cde 9.95 abc 71.66 b 9.32d

(P<0.05)

#2 JKIBREERX AN AKFK 9 5 AR #2003
RAEHENH

Table 2 Two-way ANOVA analysis of effects of water and fertilizer 2.2
interaction on growth and IWUE of watermelon
F ) 1
14.22° 7.69" 15.43" 81.46" ( )
15.52° 2.88" 21.79 15.12°
. . . W2 W3
X 2.51 0.64 2.71 2.93
(F2 F3 F4) F1
* (P<0.05)
(3
120p COF COFR Ml EE M
I abc? ab abc
90l bed g % j‘fbccd
9: . d d
& apababab 3 Tab , @b ab ab
v 001
e
301
0
w1‘w2‘w3 w1‘w2‘w3
i 3
( (P<0.05)

E1 AREKEGEMERMTEHEEEGSENEMN

Fig. 1 Effects of water and fertilizer coupling treatments on SPAD of watermelon leaves
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2
3 KEBEZXEERAMAEREGHAERMFAESHFERMONERAEDH
Table 3 Two-way ANOVA analysis of effects of water and fertilizer interaction on photosynthetic characteristics in different
growth periods of watermelon
F )
2.56 96.39" 610.08" 9.09" 98.78" 311.91°7
2.07 38.15" 4.287" 10.501° 45.93" 16.85"
x 0.15 7.29" 1.165 1.16 10.48" 325"
* P<0.05
2
(F1)  (P<0.05)
3
F2 F3 F1(P<
0.05) (P<0.05)
WI1F4 W3F4 WI1F4 W2F4
Fl (P<0.05)
(P<0.05)
« 3
« 3
60r COF COF HEF EE

= 451 a a
+E'§_J SE’ I cd be bc o
jqé g 0r od  de de
& . = ada a a f f
£9 b, b c b

7 dll ﬂ

il
W1 ‘ W2 ‘ W3 W1 W2 ’ W3
M Jig SR

2 AEIZKAEALIR XS F N F it & @ R e F 0

Fig. 2 Effects of water and fertilizer coupling treatments on photosynthesis rates of watermelon leaves

127 CJF COF HEF M
= 97
J:Eacng aaa aaa
&3 6 aaag bhe b b b
% e
- O Cc
£ c c
jan) d
0 ﬂﬂl.
W1 ‘ w2 ‘ W3 W1 ‘ W2 | W3
i1 B )

B3 AEIZKAEIEN NI AR EER R

Fig. 3 Effects of water and fertilizer coupling treatments on transpiration rates of watermelon leaves
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Effects of Water and Fertilizer Coupling on Growth, Water Use
Efficiency and Photosynthetic Characters of Watermelon Cultivated

by Organic Substrate

SONG Xiuchao', QIU Meihua®, GUO Dejie', MA Yan'', YAN Shaohua'

(1 Institute of Agricultural Resources and Environment, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China;

2 Jiangsu Station for Protection of Arable Land Quality and Agricultural Environment, Nanjing 210036, China)

Abstract: This study aims at discovering the relations of water and fertilizer coupling with the growth and water use

efficiency of watermelon cultivated by organic substrate in order to provide a theoretical basis for high-efficient production of

watermelon in greenhouse. Watermelon variety ‘Sumi 8 was used, three irrigation levels and four fertilization levels were

designed. The results showed that maximum yield and plant biomass were obtained in middle irrigation level (60 L) and

(20-10-30) g (N-P,05-K,0) fertilization level. There were strongly synergistic effects between water and fertilizer on yield and

plant root biomass of watermelon (P<0.05), and the effects were in order of fertilization > water > interaction. Water use

efficiency of watermelon was reduced with the increasing of irrigation levels, but increased with the increasing of fertilizer under

the same irrigation levels. The interaction effects of water and fertilization on photosynthetic characters of watermelon leaves

were significant in different growth periods (P<0.05), but only significant on transpiration rate in the expansion period of

watermelon.

Key words: Organic substrate; Water and fertilizer coupling; Water use efficiency; Photosynthetic characters
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