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1
Table1 Soil poperties of experimental field

Depth pH Salt content Organic matter Sand Silt Clay Bulk dersity
((cm) (skg ") (sks™ ) (ske™ ) (skg!) (sks™ ) (g eni )
0~ 20 75 0379 10 52 817.0 %.4 84 6 127
20~ 40 75 0 401 442 826.3 80.7 930 158
40~ 60 817 0 480 2 84 826. 1 8.5 93 4 150
60~ 80 77 0 647 — 859.9 ®.1 710 148
80~ 100 794 0 731 — 855.6 0.3 741 150
100~ 135 8 12 0 724 — 806. 3 1.4 823 148
1.2 Lad’ ) 32 (WNiP)( 3),
: 1 , 3, % )
CK 25% 50% 75% ’ W, W 4.0 m 2.5 m, 0.5m 0.12 mm
Wi Wa ( 2): R 0.4 m, 0.1m,
2 (. N46%), N 07510 015 m. ’ ’
. R 30 cm X 60 an
225 kg hm , N1 Na N3 Ny ; 3 N P 6 3~
( , P0s512%), P0Os 0 30 60 6 cm
90 kg hm™ * , PiP2P3s Ps4 , 1 000 m’ hm™ *
2

Table 2 Basic poperties of Lazhou Bay seavater

Anion(g L) Cation(g 17 )
Sample ol 03" HCO;3 cr S02- Ca® Mg+ K* Na* Salinity (g 1~ 1)
Seawater 8 30 - 0. 132 17.52 3. 867 0 78 L 27 0. 596 9.480 3333
3
Tahle 3 Treatments of the experiment
N P N P
Treatment No Treatment code  Iirigation (kg hm-2) (kg hm=2) |[Treatment No Treatment code  Irrigation (kg hm=? (kg hm2)
1 WiN2 P> CK 75 30 11 W3N3P3 25% 150 60
2 WiN;3Py CK 150 90 12 W3N, Py 25% 75 0
3 WiN,P; CK 0 60 13 W3N4P4 25% 225 0
4 WiN4P CK 25 0 14 W3N; P, 25% 0 30
5 W N,P, K 75 90 15 W;N, P, 25% 150 0
6 W N;P, CK 150 30 16 W3N, Py 25% 75 (¢4]
7 WiN, Py CK 0 0 17 W,N, Py 0% 225 60
8 W N, P, CK 25 60 18 W,N, P, 50% 0 0
9 W3N,P, 25% 25 30 19 W,N;P, 0% 150 30
10 W,N, Py 25% 0 90 20 W,N, Py 0% 75 90
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N P N P
Treatment No Treatment code  Iirigation (kg hm~ 2) (kg hm~ 2) Treatment No  Treatment code  Irrigation (kg hm~ 2) (kg hm™ 2)
21 WoN4 Py 50% 225 0 27 WiN; P, 5% 0 30
2 WoN; P3 50% 0 0 28 WiN4 P4 5% 25 0
23 WoN3 Py 50% 150 0 29 WiN, Py 5% 75 0
24 WoN, Py 50% 75 30 30 WiN;P3 5% 150 0
25 WaN,P3 75% 75 0 31 WiNi Py 5% 0 0
26 W N; Py 75% 150 0 32 W,N, P, 5% 25 30
1.3 37%, P
2003 3 , 10 P
2 2 2 2 P4
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NP ,
W3N3 WiNi  WoNp 4 ) ,
50% N Wy ,
\E ) WiP1  WaP N P ,WaNa  WaPy
, W3 P WaN;  WiPy 2% 23%, WiNs WP
W, ) WiNi  WiPy 14.6% 12%,
Wi W , ,
P P P
4
Table 4 Effects of different combinations of seawa er, nitrogen and phosphorus on growth of the sem of Helianthus tuberosus ( cm)
T reatment Treatment Treatment Treatment
e Length  Thickness || - Legth  Thidness || Length  Thickness || Lengh  Thickness
W, N, 215 2 06 WoN, 20 2.08 WiN, 192 2.04 W,N, 173 192
WiN, 26 210 WN, 28 2.19 WiN, 202 2.11 W,N, 181 216
WN; 239 223 W,N; 243 2.25 W3N5 221 2.21 W,N; 198 238
Wi N, 231 2 36 WoN, 232 2.39 W3N, 206 2.31 W, Ny 192 253
WP, 219 2 06 W,P, 23 2.10 WP, 1% 2.03 WP, 171 2 01
WP, 234 212 W,P, 29 2.17 WP, 225 2.14 WP, 184 219
WiP3 241 225 W,P3 238 2.30 W3P;3 200 2.22 W4P3 194 23R
WPy 24 231 W,Py 234 2.41 W3Py 210 2.28 W4Py 192 2 47
2.3 0.01) N P
, (9, W2N3  W2Ps
, ) N 3 ,
N P p , 5
> (p< WiN, Py, N
5 N |
Tale5 Fffed of different combinaions of seavater, nirogen and phosphorus on yields of tubers (kg plot™ ') and
the aerial patts (kg plot™ ') of Hdianthus tuberosus
T reatment . . Treatment . . Treatment . ) Treatment . .
e Tuber yield Biomass of ode Tuber yield Biomass of ode Tuber yield Blo-mass of e Tuber yield Blt).mass of
aerial parts aerial parts aerial parts aerial parts
WiN; 70. 6 3.7 WoN| 759 326 WaN, 2.6 21.9 WiN, 13.8 13.4
WiN, . 8 39.3 WoN, 822 41 8 W3N, 3.1 29.7 WiN, 17. 6 15.5
WiN3 8. 1 3.6 WoN3 88 8 44 4 W3N3 49. 6 32.5 WiN3 23.0 19.9
Wi Ny 81.7 40.2 WoN, 84 8 373 WiN4 36.7 29.0 WiNy 17. 9 14.9
WP, 7.1 321 W,P, 73 4 33 4 W;P, 31.9 21.3 WP, 4.1 14.2
WP, 8. 6 37.1 W,P, 83 4 40 4 WP, 2.4 31.0 WP, 18. 1 15.1
WPy 8.2 2.7 W,Py 893 43 6 WP, 2.5 319 WPy 2.5 2.5
WP, 0. 3 £.9 W,P, 856 38 7 W;P, 3.2 28.9 WP, 17. 6 13.2
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, N P
. WNsPs 5% N 150 kg hm™ 2

P 60 kg hm™ *
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COUPLING EFFECT OF SALT AND FERTILIZER APPLICATION ON HELIANTHUS
TUBEROSUS IRRIGATED WITH SEAWATER IN SEMIARID REGION

Long Xiaohua' Liu Zhaopul- Chen Mingda1 Qi Changhai2 Liu Lingl
(1 Gollege of Natural Resources and Environment dl Sciences, Nanjing Agricultural Unwersity , Narnjing 210095, China )
(2 Experiment Base ¢ “ 863" ¢ Laizhou, Lazhou, Shandong 261400, China)

Abstract Based on the orthogonal test design, a field experiment was carried out in mudflat along the coast of Laizhou,
Shandong Province to study coupling effect of salt and fertilizer application on Helianthus tuberosus irrigated with seawater differ
ent in concentration. The results show: (1) When the fatilization rate remained the same, no significant difference in yield of te
ber and aerial parts of the plant between Treatment W,(25% seawater) and Treament W (fresh water) . Their yields, however,
significantly declined by 32% and 76% and by 25% and 60% respedively when the irrigation water contained higher percent
age of seawater, 50% in Treatment W3 and 75% in Treatment W,. In the trials of N fertilization, comparison of Treatment
N5( 150 kg hm™ %) with Treatment N( O kg hm™2) showed that the yields of the fomer were 77% and 37% higher than that of
the latter, respedtively, and the yields in Treatment N,( 225 kg hm™ ?) were lower than in Treament N5, but higher than in Trea-
ment Na( 75 kg hm™ %) . In the tests on P fertilizaion, the yields of tuber and aerial parts were respedtively higher 97% and 39%
in Treatment Py( 60 kg hm™?) than in Treatment P, (0 kg hm™?), and they were lower 19% and 11% lower, respedively, in
Treament P,(90 kg hm™ ?) than in Treatment Py( 60 kg hm™?). (2) In all seawater treatments the Helianthus tuberosus’ main
stem got longer and thicker with the inarease in N and P. (3) Analysis of the interactions of seawater, N and P showed that Treat
ments W,N; and W,P; were the optimal combinations. The main fador tha affeded the yields was seawater, and flowed by ferti+
izers of N and P. And the best combination was W,N;P;.

Key words Seawater irrigation; Coupling of salt and feitilizer; H elianthus tuberosus; Yields; Tuber



