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Effect of autumn foliar application of fertilizers on growth and
fruit quality of Red Globe grapes

LU Chun-yan',CHEN Xiao-yan*,GUO Gai-gai' ,ZHONG Shuai',
WANG Yue-jin' ,GUO Chun-hui'
(1 College of Horticulture , Northwest A&F University ,Yangling s Shaanxi 712100, China;

2 Bureau of Agriculture in Ansai »Ansai,Shaanzxi 717402 ,China)

Abstract: [Objective] The study investigated the effect of autumn foliar application of fertilizers on
body growth, fruit quality and yields of Red Globe grapes to obtain the best pray fertilizer formulation and
provide basis for raising fertility and quality of Red Globe grapes. [Method) In October 2012, after harvest
of Red Globe grape fruit in Weinan, Shaanxi, the experiment was conducted with clear water as control and

treatments of four different formulas of autumn foliar fertilizer. The spraying was conducted every 10 d for
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3 times. In spring 2013, vertical and horizontal diameters of winter buds at the germination stage,diameters
and lengths of new shoots, pollen viability and leaf area at flowering stage,and fruit appearance quality,nu-
tritional quality and yield at ripening stage were measured. [Result] Compared with the control,all treat-
ments with autumn foliar application of fertilizers had improvements on transverse and longitude diameters
of winter buds,shoots diameter, shoots length,leaf area,and pollen viability of Red Globe grapes with the
rates of 12.15% —43.81%0,1.84% —32.24%,8.08% —11.86%,26. 62% —68.56%,3. 23% —9. 81% ,and
13.68% —58. 50 % ,respectively. The 100-grain weights and 100-grain volumes of treatments were increased
by 10—20 g and 2. 1 —11. 9 cm?®, respectively. The carpopodium pull and firmness of treatments were
6.87—7.21 N and 3. 90—4. 58 kg/cm’,lower than those of control (7. 72 N and 4. 60 kg/cm?). Total solu-
ble solid,ascorbic acid,and sugar-acid ratio of spraying fertilizer treatments were 0. 7% —2.1%, 0. 012 5—
0.248 8 mg/hg,and 9. 343 6—16. 070 3 higher than those of control. Titratable acid contents of all treat-
ments were lower than that of control. Total yields of these treatments were increased by 21. 47 % —
57.25% sand treatment 4 and 5 of the output achieved more than 57 %. [Conclusion) Compared with con-
trol and other treatments, the spray fertilizer formulas of treatments 4 and 5 effectively promoted the phys-
ical growth of trees,improved fruit quality and increased production of fruit. Treatment 4 spray fertilizer
formula (The first time. 1. 5% phosphorus fertilizer+0. 6 % iron fertilizer +0. 5% calcium fertilizer; The
second time. 2. 0% phosphorus fertilizer+2. 0% iron fertilizer+1. 0% calcium fertilizer; The thrid time.
2. 0% phosphate fertilizer+2. 0% iron fertilizer+1. 0% calcium) and treatment 5 spray fertilizer formula
(The first time. 1. 5% phosphorus fertilizer+0. 6 % magnesium fertilizer+0. 5% zinc fertilizer; The second
time. 2. 0% phosphate fertilizer+2. 0% magnesium fertilizer+1. 0% zinc fertilizer; The thrid time. 2. 0%
phosphate fertilizer+2. 0% magnesium fertilizer41. 0% zinc fertilizer) were good formulas for autumn fo-
liar application.
Key words:autumn;foliar fertilizer; Red Globe grapes;{ruit quality;yields
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Table 1 Spraying fertilizer formulas and sequences on Red Globe grapes
W it b3 2 4R 3 B 4 45
Sequence Control Treatment 2 Treatment 3 Treatment 4 Treatment 5
%5 1 The first time 7K Water 1.0% at0.6% b+0.5% ¢ 1.5% a+0.6% b+0.5% d 1.5% a+0.6% c¢+0.5% e 1.5% a+0.6% d+0.5%
%5 2 X The second time 7K Water 1.5% at+1.5% b+1.0% ¢ 2.0% a+2.0% b+1.0% d 2.0% a+2.0% c+1.0% e 2.0% a+2.0% d+1.0%
45 3 ¥ The third time K Water  1.5% a+1.5% b+1.0% ¢ 2.0% a+2.0% b+1.0% d 2.0% at+2.0% c+1.0% e 2.0% at+2.0% d+1.0% {
H:abioode LA R R BEAL AR BRAE EEAE S IE VEENE . 40 b R B Oh A4 4K

Note:a,b.c.d.e and { mean iron fertilizer, phosphate fertilizer,nitrogen fertilizer, calcium magnesium fertilizer,fertilizer,and zinc fertilizer,

respectively.
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Table 2

Impact of autumn foliar application of fertilizers on transverse and longitudinal

diameters of winter buds of Red Globe grape

ISt Fife/mm B 8 W/ % BT/ mm PNEETI
Treatment Transverse diameter Increase ratio Longitudinal diameter Increase ratio
Xt #8 Control 4.073 ¢ — 7.630 d -
AbFE 2 Treatment 2 4,148 ¢ 1. 84 8.557 ¢ 12.15
Ib PR 3 Treatment 3 5.078 b 24. 67 9.646 b 26.42
A FR 4 Treatment 4 5.386 a 32. 24 10.973 a 43. 81
A 5 Treatment 5 4.985 b 22.39 10.100 b 32.37

R B 5 BRAS R /NG R 3R R 22 53k B 3% K (P<<0. 05) . R[],

Note: Different letters within each column represent significant difference (P<Z0.05). The same below.

3 MEHEBRENIHKEHHHEKNZ M
Table 3 Impact of autumn foliar application of fertilizers on growth of shoots of Red Globe grape
Ak B BAE H AR/ cm RS AR/ % BRI /em R K B R/ 0
Treatment Shoots diameter Increase ratio Shoots length Increase ratio
Xt #8 Control 0.660 0 b — 11.166 7 ¢ -
QEFR 2 Treatment 2 0.713 3 ab 8.08 14.138 9 b 26.62
AbFH 3 Treatment 3 0.721 7 ab 9. 35 17.477 8 a 56.52
b3 4 Treatment 4 0.738 3 a 11. 86 18.822 2 a 68.56
R FE 5 Treatment 5 0.728 3 a 10. 35 17.211 1 a 54.13

2.1.3 vrRAEK WFE4LAH,BEBLL LR
SPAD {8 5 X REAH LU AR AT 3 4 o b 3 2 b 3 3
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Table 4 Impact of autumn foliar application of fertilizers on leaf growth of Red Globe grape
4k 7 SPAD f{# SPAD # i/ % i 1/ cm? T U R/ 6
Treatment SPAD value Increase ratio Leaf area Increase ratio
*f I® Control 33.384 4 b — 178.780 8 b —
AL PR 2 Treatment 2 34.984 4 a 4.79 188.777 1 ab 3.23
AbFE 3 Treatment 3 35.442 2 a 5.36 197. 279 4 ab 6.19
Kb 4 Treatment 4 35.617 8 a 6.69 204.001 7 a 9. 81
Kb¥R 5 Treatment 5 35.377 8 a 5.97 199.726 9 a 7.51
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Table 5 Impact of autumn foliar application of fertilizers on

pollen viability of Red Globe grape

Ab 7 Yeta 3/ % i/ %
Treatment Dyeing rate Increase ratio
*f B8 Control 39.77 ¢ —
AbFE 2 Treatment 2 45.22 ¢ 13.68
A ¥R 3 Treatment 3 51.88 b 30. 42
AbFE 4 Treatment 4 63.05 a 58.50
AbBE 5 Treatment 5 58.75 a 47.69
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Table 6 Impact of autumn foliar application of fertilizers on appearance qualities of Red Globe grape
hib B [ER A VA ORI R/ cm® RAERLII/N RSTERE/(kg « cm™ %)
Treatment 100-grain weight 100-grain volume Carpopodium pull Firmness
X 8 Control 995 b 949.1 e 7.72 a 4.60 a
Ab# 2 Treatment 2 1 005 ab 951.2d 7.21 ab 4.58 a
Qb 3 Treatment 3 1010 ab 958.5 b 6.95 a 4.54 a
AbFE 4 Treatment 4 1010 ab 961.0 a 7.04 ab 4.52 a
AbFR 5 Treatment 5 1015 a 955.5 ¢ 6.87 b 3.90 b
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ST R AR T 5 W2 4% I Ak L g 5 By
LA TR, 4 A AR AL B R AR B A €0 7 L

RGPS5 A EE 3 Rz, H AR 3 Ab B 4 FIARFE 5
SR RS B 2 @7 i/ H H 5 X I
[BEERTE T3 - Y WL P SR E X = PO
o gb B4 B R FE R U B A B 4 Y 6 B 2 Ak
52,

R7T REHEBEMIMHKEETRERFNZ N

Table 7 Impact of autumn foliar application of fertilizers on appearance color of Red Globe grape
At SERECLT) RGN ACAD) BB D) R G /o) BRO
Treatment Brightness Red degrees Yellow degrees Color ratio Saturation
Xt H& Control 35.96 a 6.98 e 3.96 a 1.99 ¢ 8. 14 e
Qb 2 Treatment 2 34.68 ¢ 7.54d 3.87 b 2.09 b 8.56 d
AbFR 3 Treatment 3 34.75 b 8.03 ¢ 2.93 ¢ 2.94 a 8.67 ¢
AbFE 4 Treatment 4 32.05 e 9.08 a 3.15 ¢ 3.12 a 9.66 a
AbFR 5 Treatment 5 32.59d 8.33 b 3.00d 3.09 a 8.92 b

2.2.3 FHFBF K S AL AN LT H Bk
IR R S R . 4% A b B 1 T [
T 400 5 4 3 v T X BR L v R e

r B S

PEAH B 45 W A Ak 1 A ] i 2 R % e 1 0 AR TR
MR AW B Ve & B FURE AR LE 2 T xR
I H A WL A BE 55 08 BT 5 e 22 5

RS MEHEBEMNIMKEHEFRRBOFN

Table 8 Impact of autumn foliar application of fertilizers on nutritional qualities of Red Globe grape
b B A TERIE Y % a3 2w/ 6 Ve & #t/(mg » hg™ 1) AR L
Treatment Content of solid solution Content of titration acid Content of V¢ Sugar-acid ratio
Xt # Control 16.5 ¢ 0.700 7 a 1.424 1 e 21.409 1 e
AbFR 2 Treatment 2 17.2b 0.559 3 ¢ 1.436 6 d 30.752 7 d
Ab ¥R 3 Treatment 3 17.3 b 0.562 4 b 1.548 5 ¢ 30.761 0 ¢
Qb 4 Treatment 4 18.2 a 0.485 6 e 1.672 9 a 37.479 4 a
Kb 5 Treatment 5 18.6 a 0.504 0 d 1.6232 b 36.904 8 b

2
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Table 9 Impact of autumn foliar application of fertilizers on the yield of Red Globe grape
Ak 3 bk it kg HEa/ (kg « hm™?) BE R RIE /%
Treatment Yield per plant Yield Increase ratio
Xt #& Control 2.655 8 841.15 —
AbFE 2 Treatment 2 3.225 10 739. 25 21.47
AbFR 3 Treatment 3 3.545 11 804. 85 33.52
Ab3E 4 Treatment 4 4. 175 13 902.75 57.25
A PR 5 Treatment 5 4.170 13 886. 10 57.06
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Table 10 Correlation of appearance color and sugar-acid ratio of Red Globe grape
%
1517 BERECLY) ARCY AORD) ARG s‘f*/it) RO
Index Brightness Red degrees Yellow degrees . U Saturation
Color ratio
FLJRF (L) Brightness 1 —0.936 5* 0.656 2 —0.927 0" —0.927 0"
244 )% (a* ) Red degrees —0.936 5" 1 0.766 6 0.896 5* 0.977 9**
WA (D) Yellow degrees 0.656 2 0.766 6 1 —0.963 1"~ —0.616 9
B (a* /b*) Color ratio —0.8210 0.896 5% —0.963 1%+ 1 0.787 7
% (C) Saturation —0.927 0* 0.977 9* —0.616 9 0.787 7
BER I Sugar-acid ratio —0.948 5~ 0.915 2+ —0.727 6 0.836 3 0.873 6

o x o+ 3 ) R AR G Ik 3 (P<C0. 05) Bl @ 3 K- (P<<0. 01)

Note: * % and * indicate correlations are significant (P<C0. 05) and extremely significant (P<Z0.01) ,respectively.
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