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Table1l The layout of water-fertilizer coupling effects for dw arfing red Fuji apple tree

Organicmanure Inorganic fertilizer Supplementary irrigation
T reat- i { z / _ / z 2/ z 3/
ment (kg tm" 2 (kg- hm"?) (kg m"?)  (kg- hm"?) (kg- hm"?)
X1 D esigned A ctual X2 D esigned A ctual X3 A ctual
Coding gpplication goplication Coding gpplication application Coding goplication
rates rates rates rates rates
1 0 60 000 20 000 0 900 300 2 200
2 0 60 000 20 000 0 900 300 -2 0
3 - 1414 38 790 12 930 - 1414 369 75 123 25 1 150
4 1414 81 210 27 070 - 1414 369 75 123 25 1 150
5 - 1414 38 790 12 930 1 414 1430 25 476 75 1 150
6 1 414 81 210 27 070 1 414 1430 25 476 75 1 150
7 2 90 000 30 000 0 900 300 -1 50
8 -2 30 000 10 000 0 900 300 -1 50
9 0 60 000 20 000 2 1650 550 -1 50
10 0 60 000 20 000 -2 150 50 -1 50
11 0 60 000 20 000 0 900 300 0 100
CK / 0 0 / 0 0 / 0
Coding X1= _5 000 X 2= _125 X3= _50
formula
N ,P0Os K20 N a7 1

Note The application rate of inorganic fertilizer is expressed w ith the nitrogen, and N multiplying Q 7 and 1 get the application rates for
P20s and K20.
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Table 2 The resultsof foliar analysis under different treatment conditions
N / N / K / K
(g b (mg- g1 (mg- Y mg- g9 (mg- Y
T reatments L eaf dry N itrogen N itrogen Potassium Potassium
w eight concentration content concentration content
1 Q 314 226 7 10 13 2 415
2 Q 310 228 7 07 13 2 4 09
3 Q 277 195 5 40 12 8 355
4 Q 289 205 5 93 130 376
5 Q 309 221 G 84 13 2 4 08
6 Q 311 237 7 37 13 6 4 23
7 Q 311 230 715 130 4 04
8 Q 306 20 8 6 37 12 9 395
9 Q 311 24 2 7 52 13 8 4 29
10 Q 278 201 5 60 12 5 3 48
11 Q 311 22 8 7 08 13 2 4 10
CK Q 269 13 4 3 60 82 2 20
32 ) ) K N
1 , 2,11 1 , 200mm )
20 000 kg/hm? N 300 kg/hm? P0Os210 N,K ,
kg/hm? K2 300 kg/hm?, : N, K
0,100 200 mm 2 )
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Relative nutrient content
1 N, K
(a). N1, K1 N, Kn 1 11 N, K ;o. 2. 1 A 1
(b). (CK) iN1,K1,N 6, Ke,N g Ko 1 6 9 N, K
;o. . 6, A. ge. 1

Fig 1 V ector nomogrgph of the relative foliar dry w eight and nutrient concentration and content
of dw arfing red Fuji gople tree under different treatments
(a). M oderate application of fertilizer and different supplementary irrigation; N 1, K 1,N 11 and K 11 stands for the relative nutrient content
and concentration of nitrogen and potassium for treatment 1 and treatment 11, repectively;
©. Treament 2, ®. Treatment 1, A. Treament 11
(b). Black test and different w ater-fertilizer treatments N 1, K1,N 6, K6,N 9 and K ¢ stands for the relative nutrient content and concentration
of nitrogen and potassium for treatment 1, treatment 6 and treatment 9, regectively;
©. CK; . Treatment 6; A. Treatment 9; ®. Treatment 1
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(a). 50 mm, 20 000 kg/hm?, iN o, Ko 9 N, K ; o, 10; A. 9
(b). 150 mm, 12 930 kg/hm?, iNs5,Ks 5 N, K ; o, 3 A
(c). 150 mm, 27 070 kg/hm?, N6, Ko 6 N, K ; o, 4 A

Fig 2 V ector nomograph of the relative foliar dry w eight and nutrient concentration and content of
dw arfing red Fuji gople tree under different treatments
(a). 50mm irrigation, 20 000 kg/hm?2 organic manure, different in inorganic fertilizer; N o, K o stands for the relative nutrient content
and concentration of nitrogen and potassium for treatment 9, repectively; ©. Treatment 10; A. Treatment 9
(b). 150 mm irrigation, 12 930 kg/hm?2 organic manure, different in inorganic fertilizer; N s, K 5 stands for the relative nutrient content
and concentration of nitrogen and potassium for treatment 5, repectively; ©. Treatment 3; A. Treatment 5
(c). 150mm irrigation, 27 070 kg/hm?2 organicmanure, different in inorganic fertilizer; N s, K 6 stands for the relative nutrient content

and concentration of nitrogen and potassium for treatment 6, repectively; ©. Treatment 4; A. Treatment 6
L L
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N and K nutrient statusof dwarfing red Fuji apple young tree
under different fertilizer and irrigation conditions

W ANG Jin-xin', ZHANG X iao-peng’, GAO Bao-shan’,WANG Jian*
(1 College d Resources and Enviroment,N orthw est Sci-Tech U niversity o A griculture and Forestry, Yangling, Shaanxi 712100, China;
2 College d Foestry,N orthw est Sci-Tech U niversity o A griculture and Forestry, Yangling, Shaanxi 712100, China)

Abstract: 311-A optimization composite design and foliar analysisw ere used to study w ater-fertilizer
coupling effectson dw arfing red Fuji apple tree in juvenile period The results show ed that a rational appli-
cation of fertilizer andw ater could mprove nutrient statusof nitrogen and potassium in the tree A biotrgphy
resulting from il fertility in adequacy isamain limiting factor of grow th and development of the trees in
the region, egecially nitrogen deficiency under the CK conditions A t moderate rates of fertilizer applica-
tion, nutrient statusof the trees is good, at the same time, the availability of nitrogen and potassium nutri-
ent increasesw ith the increasing of irrigation rates Comprehensive analysis indicated that the rational ap-
plication fertilizer and w ater for 1- 3 yearsold dwarfing red Fuji apple tree in the region is famyard ma-
nure 20 000- 24 536 kg/hm? POs 263 80- 35Q 84 kg/hm? N and Kz 376 90- 501 2 kg/hm?, repec-
tively, and supplemental irrigation 24 8- 61 8 mm in nomal year and non-irrigation in w et year.

Key wordsW eibei arid region; dw arfing red Fuji apple tree; N ; K;w ater-fertilizer coupling effects



