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Abstract Based on a pot experiment, the effects of alternative root—zone irrigation (RD) and nitrogen fertilizer on
Plukenetia volubilis 1. seedlings were investigated. Seven treatments were set up, a factorial combination of
irrigation water (100% control watering; mild drought 75% control watering; severe drought 50% control watering),
irrigation methods (full irrigation and RD) and nitrogen fertilizer (supplied and without fertilizer), to explore the
effects on the seedlings by measuring the growth, photosynthesis and water use efficiency (WUE). Results showed
that compared with full irrigation, all RD treatments saved 75% water, improved WUE 60%, decreasing biomass
only by 5%. Under severe drought condition, nitrogen fertilizer applied treatments were increased root-shoot ratio
30% to absorb more water, however to RD treatment with nitrogen fertilizer, the leaf area index, photosynthetic
rate and total biomass fell by 38%, 9% and 18% respectively as compared to RD 50% treatment without fertilizer.
So in severe drought conditions RD treatment is not suitable to supply nitrogen fertilizer. In conclusion, RD has
significant influence on growth and physiology and is an effective irrigation technique of water saving.
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Table 1 The treatments of plukenetia volubilis L. seedlings
/ / /mL
100 26 3372
75 26 1 680
RD75 26 1315
50 26 684
50+N 26 695
RD50 26 350
RD50+N 26 325
100: ( 100 ); 75: (
50 ); 50+N: ( 50 )+ ; RD50:
( 50 ); RDS0+N: (
50 )+

Note 100: sufficient water, the irrigation amount is the same with its
transpiration. 75: mild drought, the irrigation amount is 75% of transpiration.
RD75: mild drought, the irrigation amount is 75% of transpiration, alternative
root—zone. 50: severe drought ,the irrigation amount is 50% of its transpiration.
50+N: severe drought, the irrigation amount is 50% of its transpiration,
combined with nitrogen fertilizer. RD50: severe drought, the irrigation
amount is 50% of its transpiration, alternative root—zone. RD50+N: severe
drought, the irrigation amount is 50% of its transpiration, alternative root—zone,

combined with nitrogen fertilizer.

(Tr). (Gs) . CO, (Ci)
WUEi(Pn/Tr).
, 5 (W2) .
(W3, (W) , CanoScan 4400F
, Imag] ,
) (N )o

(g/g)=WA(Ws+W )
(wmol - mol2+s7'+ N™=Pn/N
(WUE N gL):(W2+W3+W4—W1)/I

1.3
SPSS13.0 ,
LSD  (a=0.05);
) , SigmaPlot .

2
2.1
21.1 A4=

) o 1-A
(p>0.05), ,

, 100 )
50 031 g, 27



8 KIFEE. SRR ERA R AT 2 RS Y %R —-1405-

, RD75 75 (p<0.05), (p>0.05),
15 , RD50 18 30
100 RD75 RD50 , ,
b 5 b 9 b
o 50 2.1.3 rr@EARIFHK ,
(p>0.05), , ( 1-C):
- RD50+N (p<0.05), 100 75. 50
50 7, RD50+N 25 . 42 RD70. RD50
RD50 12 , 7 .27 ,
2,12 HRAK% R , R
, (p<0.05),
R ( 1-B), (p>0.05), RD50
(p>0.05), 50 , RD50+N 38
2079, [ 057
a [

0.3+

1.0

0.2+

0.5
0.1

/g
0
|
I -
o
[+
/(g/g)
(=]
~
|
o
[+
[+
[+

0.0

0.0

100 75 RD75 50 RD50 100 75 RD75 50 RD50
I'O_C [ 100: ( 100 ); 75: (
/1 75 ); RD75: ( 75 ); 50:
0.8— a b ( 50 ), S50+N, (
50 )+ ; RD50: (
ab 50 ), RD50+N, ( 50 )+
0.6— b . (p<0.05). .
b 100: sufficient water, the irrigation amount is the same with its
0.4 transpiration. 75: mild drought, the irrigation amount is 75% of its
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transpiration, alternative root—zone. 50: severe drought, the irrigation
0.2 amount is 50% of its transpiration, dark bar means no fertilizer, grey
bar is 50+N, to apply nitrogen fertilizer. RD50: severe drought, the
0.0 irrigation amount is 50% of its transpiration, alternative root —zone.
100 75 RD75 50 RD30 dark bar means no fertilizer, grey bar is RD50+N, to apply nitrogen

fertilizer. The same as below.
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Fig. 1 Effects of different treatments on total mass, root shoot ratio and leaf area index of seedlings
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Fig. 2 Effects of different treatments on photosynthetic physiology and photosynthetic nitrogen use efficiency of seedlings
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Fig. 3 Effects of different treatments on water use efficiency of seedlings
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