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Effects of water and fertilizer ratio on the growth and absorption
distribution and utilization of "N — ammonium sulfate of Grape

ZHOU Xing—benl’2 , GUO Xiu-wu', WANG Cong-cong] , LIU Shi-chongl R
LI Kun', GUO Yin-shan', LI Cheng-xiang'
(1. College of Horticulture , Shenyang Agricultural Uinversity , Shenyang, Liaoning 110866, China;
2. Liaoning Water Conservancy Vocational College, Shenyang , Liaoning 110122, China)

Abstract: Centennial Seedless was used to study the effects of fertilizer ratio on the growth and absorption, distribu-
tion and utilization of "N — ammonium sulfate of grape under water stress. Three different water treatment levels(75% ~
80% FC.55% ~60% FC.40% ~45% FC) and three kinds of fertilizer ratio(N:P: K=2:1:3 N:P:K=2:1:5,N:P:
K=2:5:3), total 9 treatments were designed in the experiment. The results show that: there are significant differences
among the treatments of different water and fertilization ratio on the shoot roughness, the grape leaves area and the chloro-
phyll content of grape leaves. the treatment of 55% ~ 60% of field capacity, fertilizer ratio of N:P:K =2:5:3 can effec-
tively increase the shoot roughness and the grape leaves area, suit for the growth of Centennial Seedless grape. the treat-
ment of 40% ~45% of field capacity, fertilizer ratio of N:P: K =2:1:3 can increase the chlorophyll content of grape
leaves. The treatment of 55% ~ 60% of field capacity, fertilizer ratio of N: P:K=2:5:3 can effectively increase photo-
synthetic rate and decrease transpiration rate. The Ndff% order and partition rule of N of various tree organs are not

changed under different water and fertilization ratio treatments, while the Ndff% and partition ratios of "N of same organ
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are different, the N requisition ability of grape saplings at the mild stress level was best. The "N distribution rates and

use efficiencies of various tree organs in different treatments were difference. The "N distribution rates and use efficien-

cies of roots were significantly higher than other organs, up to 43.37% and 11.17% , new shoot and trunk were second,

and leaf was minimal. Under mild stress level, increasing phosphorus and potassium fertilizer can lead to the increase of

nitrogen fertilizer use efficiencies. In summary, the treatments of 55% ~ 60% of field capacity, fertilizer ratio of N: P:

K =2:5:3 were optimal,, which is recommended in the fertilization and irrigation in grape production and cultivation.

Keywords: Centennial Seed-less; water and fertilization ratio; "N — ammonium sulfate; absorption; utilization;

distribution
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Table 1  Implementation of different water and fertilizer treatment

Jits N Jits Pk I K i
fb3 HAREAE /(g™ (et /(g Bk
Treatment Irrigation N content P content K content
/(geplant™") /(g plant=') /(g plant™")
T1 75% ~ 80%FC 3 1.5 4.5
T2 55% ~ 60% FC 3 1.5 4.5
T3 40% ~ 45%FC 3 1.5 4.5
T4 75% ~ 80%FC 3 1.5 7.5
T5 55% ~ 60% FC 3 1.5 7.5
T6 40% ~ 45%FC 3 1.5 7.5
T7 75% ~ 80%FC 3 7.5 4.5
T8 55% ~ 60%FC 3 7.5 4.5
9 40% ~ 45%FC 3 7.5 4.5
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Table 2 Comparison of grape morphological index of

different treatment

3w BRHLEE ”ﬁfﬁfﬂ MER R A i
Treatment Shoot coarseness Leaf alzrea Chlorophyll fOHtth
/mm /e /(pgrg™")

Tl 11.92ab 152.63abcABC 449 .79abedABC
T2 11.40ab 129.91edBC 472 .15abAB
T3 10.49ab 116.70dC 513.58aA
T4 12.08a 161.14abAB 369.97deBC
5 11.82ab 178.82aA 394.03bcdeBC
T6 9.95b 136.04bcdABC 453 .84abcABC
T7 10.81ab 139.54bedABC 374 .92cdeBC
T8 11.41ab 151.29abcABC 349.25eC
T 10.67ab 113.64dC 429.63bcdeABC

T ARFKREFERRZERRDE (P <0.01) ; RN FEER
RERBE(P<0.05),n=3, F1~3.%£4~6],

Note: Different capital letters indicate very significant difference( P <
0.01); different lowercase indicate significant difference ( P < 0.05), n =
3, the same as Fig.1~3,Tab.4~6.
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Fig.1 Comparison of Photosynthetic rate of different treatment
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Fig.2  Comparison of transpiration rate of different treatment
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Table 3 Comparison of nitrogen content of plant each parts by different treatment

JEKH 1 I AT A7 L
KT UG BE R IR

SEMARER A AR R ), 0 2 8

I Leaf BiAH Shoot FET Stem 2 Root
pOBLi
Treatment 2N PN AN PN AN PN R AN PN R
Total N content N Abundance  Total N content N Abundance  Total N content N Abundance  Total N content N Abundance
T1 0.825bcAB 4.8bB 0.721bB 4.610be 0.581dC 2.568hB 1.306b 2.269¢B
T2 0.837bcAB 5.825aAB 0.733bAB 5.369abc 0.691bcdABC 3.471aA 1.528ab 3.505abAB
T3 0.993abAB 6.094aA 0.869abAB 5.8a 0.78abAB 3.923aA 1.75a 3.983aA
T4 0.825bcAB 5.547aAB 0.714bB 5.176abc 0.607cdBC 3.307abA 1.392ab 2.571bcB
T5 0.811bcAB 5.738aAB 0.744bAB 5.568ab 0.687hcdABC 3.554aA 1.445ab 3.477abAB
T6 1.09Aa 5.233abAB 0.854abAB 4.586¢ 0.822aA 3.305aAB 1.744a 2.713bcAB
T7 0.765¢B 5.218abAB 0.687bB 5.132abe 0.605cdBC 3.529aA 1.389ab 2.293¢B
T8 0.833bcAB 5.357abAB 0.823abAB 5.315abe 0.731abcABC 3.365abA 1.585ab 3.117abcAB
9 1.059aAB 5.449abAB 0.983aA 5.397abc 0.813aA 3.776aA 1.761a 3.416abAB
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Fig.3  Comparison of nitrogen source of different treatment
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Table 4 Comparison of nitrogen distribution rates of

plant each parts by different treatment

] ] ok EF 1
Treatment Leaf Shoot Stem Root
Tl 19.087a 26.395a 18.867¢ 35.266abc
T2 17.677a 18.219b 20.880abc  43.004ab
T3 16.764a 21.390ab 22.983abc  38.657abc
T4 21.376a 23.801ab 25.322ab 29.137¢
T5 15.010a 22.185ab 19.943be 42.560ab
T6 16.972a 22.262ab 24 .89abc 35.708abc
T7 17.995a 23.243ab 26.69%4a 31.942be
T8 15.141a 20.175b 21.109abc  43.374a
T9 15.548a 19.863b 22.633abc  41.702ab
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Table.5  Comparison of nitrogen use efficiency( % ) and Ay value(g.pot™') of plant each parts by different treatment

AbFE Treatment M Leaf HTAH Shoot EF Stem #2 Root FERE Total plant Ay {H Ay Value
T1 2.936a 4.044a 2.906bB 5.339bB 15.321bB 5.150aA
T2 4.384a 4.529a 5.190aA 10.616aA 24.818aA 3.416bcB
T3 4.252a 5.428a 5.831aA 9.777aA 25.376aA 2.848cB
T4 3.937a 4.408a 4.703aAB 5.420bB 18.569bAB 3.981abcAB
TS5 3.860a 5.623a 5.082aA 10.904aA 25.664aA 3.324bcB
T6 3.337a 4.362a 4.867aAB 6.918bAB 19.547bAB 4.349abAB
7 3.091a 4.003a 4.595aAB 5.496bB 17.219bB 4.187abAB
T8 3.873a 5.176a 5.423aA 11.176aA 25.732aA 3.752bcAB
9 3.950a 5.079a 5.686aA 10.525aA 25.353aA 3.424bcB
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