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Coupling effects of deficit irrigation (DI in different growth stages
and different nitrogen applications on the root
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Abstract: [Objective) This research was to explore the coupling effects of deficit irrigation at different

growth stages and different nitrogen fertilizer applications on root growth, spatial distribution, yield and
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WUE of eggplant. [Method]) Four irrigation modes were designed as T, (DI in blossom and fruit-set peri-
od), T, (DI in the first fruit period), T; (DI in the full bearing period and CK (Normal irrigation) with
three N application levels,N; (0. 1 g/kg),N, (0. 3 g/kg).N, (0.5 g/kg), through which root length, root
volume,root fresh weight,root dry weight, yield and water use efficiency were studied and water produc-
tion function was built. [Result] Compared with CK, under the same application amount of nitrogen fertil-
izer,treatments of DI at the full bearing period were significantly influenced and the total root length de-
creased 12.39%,18.82%,15.29% respectively and the total root dry weight decreased 42.31% ,33.46% ,
25.42% respectively. Compared with CK,treatments of DI at blossom and fruit-set period, the first fruit
period,and full bearing period were significantly influenced and under N, condition, the root fresh weight
decreased 21.86%,9. 35%.39. 03% ; under N, condition,it decreased 2. 7% ,14. 99% ,48. 23% ; under N3
condition,it decreased 41.1%,3. 7% ,35. 07% respectively. Compared with CK,the yield of treatments of
DI at blossom and fruit-set period,the first fruit period,and full bearing period were significantly influenced
and under N, condition, the yield decreased 6. 13%,10. 84%, 14. 64% ; under N, condition, it decreased
3.94%,5.62%,11. 6% ;under N; condition, it decreased 11. 35% ,4. 23% ,16. 14% respectively. With the
increase of nitrogen fertilizer application, root length, root dry weight, fresh weight and the yield of all
treatments rose steadily and reached the peak at middle nitrogen fertilizer application level and with the
further increase of nitrogen application, data of all treatments began to fall down. At N; and N, levels,
treatments of DI at blossom and fruit-set period obtained high WUE on the basis of high yield. Root
weight logarithmically reduced in the vertical direction of soil layers. With the increase of nitrogen fertilizer
application,root inclined to distribute in shallow soil layers. Under N, and N, levels,water sensitivity index
of DI in the full bearing period was the highest,followed by treatments of DI in the first fruit period and DI
in blossom and fruit-set period,while under high nitrogen application level, water sensitivity index of DI in
the first fruit period increased remarkably. [Conclusion] The eggplant was most sensitive to deficit irriga-
tion at the full bearing period,which not only restrained root growth and spatial distribution, but also sig-
nificantly reduced the yield. At low and middle nitrogen fertilizer application level, treatments of DI at blos-
som and fruit-set period were lightly affected by DI and finally, high WUE was obtained on the basis of
high yield. Moderate nitrogen level positively affected root growth,the yield and WUE of eggplant.

Key words: eggplant;deficit irrigation at different growth periods;root weight;root length;root weight
spatial distribution;water use efficiency;crop water production function
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Table 1 Effect of water deficit at different growth stages and nitrogen fertilizer on root parameters of eggplant

K434k 3 it &K BMREK/em SRR B 5 A/ g SR B/ g
Water deficit treatment Nitrogen fertilizer level Total root length Total root fresh weight Total root dry weight
B N, 4163.32 b 82.70 b 9.95 ab
%¢ﬁgff7’k N. 5136.35 a 107. 06 a 10.37 a
N; 2 490. 17 ef 57.37d 5.90 e
FFAE AR B T k(T Ny 3 719.76 be 64.62 cd 7.01 de
Deficit at blossom N, 5573.86 a 104.17 a 11.04 a
and fruit-set period N; 2 866.31 de 33.79 ¢ 4.44 f
ISR K Ty) N, 4149.45 b 74.97 be 7.65 cd
Deficit at the N; 4 898.07 a 91.01 ab 8.94 be
first fruit period N, 3390.22 cd 55.25 d 6. 41 de
B K ( T) Ny 3 647.55 be 50.42 de 5.74 ef
Deficit at blooming N, 4169.70 b 55.43 d 6.90 de
fruit period N; 2109.31 f 35.95 e 4.40 f

T SR 5 AR R R /NG B 2 7R Ab B[R] 22 S 35 (P<<0. 05) . & 3 [Al,

Note: Different small letters in the same column mean significant difference among treatments at 0. 05 level. The same as table 3.
MR 2 Y 3 VA 56 45 2R TR0 K e R A it S0 A BT A I 45 SR S AR T B A R e 3k )
BN A 45 R SR RS AR B BT B S R 3k R OKOF L K A b BRFT K R EAE XS S R 3
EINEIETE ¥ S ORI A R T S o
%2 FRAEEMASSHROBALENHFRREKEMNRERDB
Table 2 Significance test for root parameters of eggplant under water deficit at different

growth stages and nitrogen fertilizer applications

Ty 22 R JSYiES S AR i o SR
Source Total root length Total root fresh weight Total root dry weight
KA 7 B Water deficit 8. 156" * 23.235* % 3.294
Jiti %7K 3 Nitrogen level 95. 065" * 67. 764" 24.768"
KAy 5 B X JHE Water deficit X Nitrogen level 2.779" 4.462" 2.271

T 7 RN 25 (P<0. 05) 5 FORE MM R 3% (P<<0. 0D, £ 4 [d.
Note: * Means P<Z0. 05; * * Means P<C0. 01. The same as table 4.
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Fig. 1 Effect of water deficit at different growth stages and different nitrogen applications on root dry

weight spatial distribution of eggplant
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Table 3 Effect of water deficit at different growth stages and nitrogen fertilizer on yield and WUE' of eggplant

PR WRAKT SRR (- hm ) R G bm 5 KA RIACE (ke m )
Water deficit treatment Nitrogen fertilizer level Water consumption Yield Water use efficiency
B N, 2 922.86 70.29 ab 24.05 abc
é#ﬁéfiﬁﬁfk N, 2 947. 71 73.65 a 24.99 a
Nj 3 014. 14 64. 24 de 21.31d
FEAE AR S 5k (T N, 2 827.71 65.98 bed 23.33 be
Deficit at blossom N, 2 863. 86 70.75 ab 24,70 ab
and fruit-set period N, 2 940. 00 56. 95 gh 19.37 e
WIS K (T2 Ny 2 724,57 62.67 def 23.00 ¢
Deficit at the first N, 2 824.00 69.51 be 24.61 ab
fruit period N, 2 853.71 61.52 ef 21.56 d
B ] 5 K (Ty) N, 2 608. 86 60. 00 fg 23.00 ¢
Deficit at blooming N, 2 654. 71 65.11 de 24.53 ab
fruit period N, 2 656. 00 53.87 h 20. 28 de
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Table 4 Significance test for the yield and water use

ISR
w

1S4
2

efficiency of eggplant under water deficit at different

growth stages and nitrogen fertilizer applications

S E KW o 7K Gy F F k%
Source Yield Walt(?r use
efficiency
K437 B Water deficit 29.381* 2.794
Jiti 7 7K °F Nitrogen level 39.586* * 30. 348" *
e
K95 B X R 1.950° 1. 399

Water deficit X Nitrogen level
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