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A study on nutrition requirement characteristics in different developmen-

tal phases of Jumeigui grapevine (Vitis vinifera x V. labrusca)
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Abstract: [Objective] Jumeigui grape (Shenyang big-berry muscatxKyoho) is a self-selected cultivar
with a large planting area in our country. It has big berry size, high quality, and a strong rose fragrance,
which is widely favored by consumers. However, the problems of soft fruit and poor performance in
storage and transportation of Jumeigui grape seriously affect its economic profit and large-scale promo-
tion. A number of studies have shown that there is a positive correlation between the nutrient level and
the firmness and the storage and transportation performance of the fruit. Currently, empirical fertiliza-
tion and random fertilization in grape production in our country is widespread, which seriously restricts
the healthy and sustainable development of the industry. Balanced fertilization and formula fertilization
according to the nutrient requirement characteristics of grape are necessary for green, high-quality and
efficient production of grapes. This study examined the absorption and distribution, and demand of each
essential nutrient element in Jumeigui grape at different developmental phases in order to provide theo-
retical reference for reasonable fertilization of Jumeigui grape. [Methods] Nine- year- old Jumeigui

grapevines on Beta rootstock were used as the experimental materials in this study, which was carried
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out in the demonstration table grape orchard, in Institute of Pomology, Chinese Academy of Agriculture
Sciences. Grapevines with even vigor and growth status were chosen before the experiment in 2017.
From 2017 to 2018, uprooting of the whole vines at key developmental phases, including budding
stage, early flowering stage, end flowering stage, seed development stage, veraison stage, harvest stage
and leaf falling stage. Three grapevines were randomly collected at each stage. Each collected vine was
divided into roots, main trunks, main canes, new shoots, leaves, leaf petioles, floral clusters or berries.
The grapevines were conventionally managed, and the new shoots, leaves, leaf petioles, floral clusters
and berries pruned in current season were included in the tree biomass of next stage. The contents of ni-
trogen (N), phosphorus (P), potassium (K), calcium (Ca), magnesium (Mg), iron (Fe), manganese (Mn),
zinc (Zn), copper (Cu), boron (B), and molybdenum (Mo) were measured and the absorption and distri-
bution ratio, demand ratio, absorption rate and demand of these mineral elements at different stages
were computed and analyzed. [Results] The requirement characteristics of nutrient elements in Jumei-
gui grape varied at different growth stages. The absorption and distribution ratios of N and Fe from the
budding stage to the early flowering stage exceeded 20%, those of Mo and P exceeded 17%, and the oth-
er elements exceeded 11%. The absorption and distribution ratios of Fe and Mo during flowering ex-
ceeded 17%. Those of Cu, Zn, K, Mn, N, P and Mg were similar, in a range of 11%-14%, and those of
B and Ca were less than 10%. From end flowering stage to veraison stage, the absorption and distribu-
tion ratios of N, P, K, Ca, Mg, Fe, Mn, Zn, B, Cu and Mo were 50.63%, 53.19%, 40.80%, 42.03%,
41.96%, 41.35%, 46.92%, 41.21%, 47.21%, 46.98% and 39.18%, respectively. The absorption and dis-
tribution ratios of K and Ca from veraison to harvest exceeded 20%; those of P, Zn, Cu, B, Mn and Mg
ranged 11%-15%; and Mo, Fe and N were less required, with an absorption and distribution ratio in a
range of 4%-9%. The absorption and distribution ratio of Mg from harvest leaf fall reached 21.78%,
those of Ca, Zn, Mo, B and Mg were similar, 14%-17%, and those of Fe, Cu, N, P and K were about
10 %. The demand for nutrition elements for production of 1000 kg of fruit was 4.77 kg, 1.41 kg, 6.08
kg, 5.05 kg, 0.96 kg, 124.86 g, 31.05 g, 26.17 g, 33.89 g, 6.83 g and 0.27 g for N, P, K, Ca, Mg, Fe, Mn,
Zn, Cu and Mo, respectively. The annual demand ratio of N:P:K:Ca:Mg was 10.00:2.97:12.74:10.65:
2.02, and the demand ratio of Fe:Mn:Zn:B:Cu: Mo was 10.00:2.48:2.09:2.72:0.55:0.02.[Conclu-
sion] The absorption and distribution ratios of nitrogen, phosphorus, potassium, calcium, magnesium,
iron, manganese, zinc, boron, copper and molybdenum are the highest from end flowering to veraison.
The demand for nitrogen and iron from budding to early flowering stage, the demand for potassium and
calcium from veraison to harvest, and that for magnesium from harvest to leaf fall are higher than other
elements in corresponding phases. The demand for potassium is the highest for Jumeigui grape, and the
demand for calcium is similar to that of nitrogen, and magnesium is close to phosphorus. The fertiliza-
tion management of Jumeigui grape needs to pay attention to the balanced supply of various nutrients at
each growth stage.

Key words: Jumeigui grape; Nutrition elements; Requirement characteristics; Rational fertilization

AR, S BB E A FE BB BOR D TR ERE T 1709

Fhef & B I 4 RESRAT ] &) 1w 7 AT B CE IRIBUE A 7 O e 3 A E SR A RIK

RT3 8 A= 7 rh 2 6 AE

PR ECER A To A% R U SR A A i R IR O 7

B H O AE LG A2 A, 7 20 7 )
FIFFBER R o MR AT ] 5% 70 75 SRR R 4 75 Tt I 2
& R A B AE R RS [ AR TR & R
TR L DA 2 OE . (B AT I S R

RAFFPERIWEIT, thA H e B R R R F T B
™) 2T i BRN L EE IR 22 DL Al R BRI A 4 R
AR BRI 26 A T 87-1 41 4197 70 5 SRS PR 4R
T8, ZRA A R R fh A 5 20 (R AR A A



1710 3 i)

S 4

384

[F], 31 %) 72 0 I 7 SRR AR R 2 /e HAh 22
FF A RF R B LR i BRI A R AR
A TR) A 29 b b TRDAR A4 1R 5% 23 7 SRR PE AR AE UK 22
Jt o Pradubsuk S FT R W RS VA AC ISR A
TERIEE R R oA & HIEARRAE SR E RS
) ] ) X TR IR UL . Leeuwen 513 45 22 4 X}
AN TR] 358 2% A I M R R I R TR R O B 8 T A
KR ERWIAT THEFE DR R R K, Fk
A& TR A

BB L P R B A A B TR S R, =
T B FME AR BCOR R H & E SR, FRR
FALR, HEFRMEBRER, ] ZHEET
bk HHT, T BB A R 0 75 SRR B
Wi D EFHIES:2 aC4E) 1E B E PR %) 11 o Bt
A E RN B IT T AN A AR B B B AR & TR
B IR TG E MR/ e b 2R 75 3R b I IS R RN 7
K, B WA B B & 1K 7% 0 /7 RRHE, NiE =
Bl A B AE TR AL PR AR o

1 BRI

1.1 kAR 5Kt

AT T T 2017—2018 = 7E 1L 744 M43 1l
M A2 Bt AR 70 i £ 7 6 A% O BRI 7
el H e, 2017 4 2F i ik FH K5 R 4F HLAL T RS 2R
W 9 £E A OB A BT O G, Bl R O DLik , 48
PR I T A T T BC G 7K 5, bRAT B
N1 mx4 mo [l DXt fIE A 2SR K AR — AR LA X, 43
S0 2F T RS R U L SR SR R £ R R
WS AT A, A0 I 2 B4 1500 kg - hm™, 42 4F
G VRS VBRI S B L D 1005012012020,
T HERRHE, BUIRIR , RIS AT 4% S TR M LIE £ 154
R BURE KPR 28 32T 30~40 em, FHE45EX 0~40 cm
RENJE w5 ST 0 U e I IR S S =
WA NLR = (w, 5 72052 g-kg's 2%
1.96 g-kg', Tfi#.86.35 mg-kg ', il x% 74.21 mg-kg',
HAE 208.04 mg - kg, AZHAELS 1 633.22 mg kg
At 437.60 mg - kg, pH 6.78.

WIS TF UG AT, B S B 35 B A — B ) &
AT AR IR T, SR 5 230 T 1 57 A CHRER I B
CNIAZE G 0 d) UETEA Gl 2F )5 35 &) AR AE 11 G
IR 50 TR B G ZE 5 75 & RS ]
(B 2 5 100 ) RO G 27 J5 135 d) FIE 3 G

FJE 170 D5 7SR F B R EURE , &K 3
PR W BRI 20 AR oM s 2 & R A& s
AR R ARE R S AR, WS S AR E I E AL
A IS DY I § - € = N IS DR =
RO, RSB E U R S B I R RS A 1%
LRSS &, I AR R0 7 R R . A4
B, B RS BY AR SR I AR SRR
AR KR T A MERCIRAT , 5 — URIURE IR0 B 2%
aEREG IR
1.2 MEDHMAE

WA RS 2R T VRS, R E TR
TH 5 &, RIS 0.25 mm i IR SRR . 2% S
R AL I A e ™, H A & OB V45 LB
A CR VR B VE VI D Je R S B R HLE
A S B TR SO REACGI e . A A B I A
TCR I E EREAN B &8 B iZon s & M
5 &4 F b BT RO R AR Z TR AR
B TR B S S FE TR SN A5 ; Wl R
K FHZIC R A B 75 SR &2 520 BOR B A v
S BAPRFR SR BN R AR T R R N, AR
771000 kg REL TR T RENAHRITRFRES 1
PR S 2 ELAE 3 LA 1000,

2 AR5

21 EXmRBAESERTZAREEMEBIRI
SECHE

B 1 0] DUE B O R %8 TR R
W BT AN F I, ARE R U RS A BT
IR B R FEE R . W RICR T, L
GETERY B A4 0T 78 77 70 22 BN 73T b 2R A XA
T B B IA 22.14% , 810 17.54% , 85 AT AT 1)
5 ECAHT , 20 3N 14.01%+ 13.20% 41 11.80%. 86 1E
H-IR A A B 0 Bl R BE 1) TR W 23 T b R AR I, K
RN 13.09% 13.00% ~ 11.95% A1 11.22% , 45 5 LL#H
XA, AN 8.09% o A AL HA-Fh T & & BA % B
A5 RITAE P PR WAL 3 T B 6 357 3 5 23% » L R R
Lt 2> ) 5 3] 26.84% F1 26.14% , 45 A1 4E 4 il N
24.36%A123.23%, 81 (5t 19.41%. Fh T K & -5
SE A 0 S 1 R A B B R B 5 1A 1 27.05% 5 &
FVER ) 5 AR, 435918 23.79% 1 21.39% ; 55 Al
()5 EE 43 51N 18.73%F1 17.67% . 5 Sz 8% {0 3] —%
AT U A R 45 R W TR B SR A T L 40 i R 21.33%



103 SRR, S BB TUE R AN R A B B B R O T SRR A 1711
O % 1-4646 191 Budding - Early flowering stage DU 1EI-A 16 4] Early flowering - End flowering stage
O KA H-Fh T & & # End flowering - Seed development stage OFh T & & -4 (1. 1] Seed development - Veraison stage
B - R U Veraison - Harvest stage O K- 11 Harvest - Deciduous stage
N 2214 [ 1300 ] 26.84 [ 23.79 [@88] 929
P 1180 | 1195 | 26.14
K 17.54 | 1309 | 19.41
, Ca 1320 | 809 | 24.36 =
:
8 Mg 1401 | 1122 | 2323 | 18.73 [ 102 ] 21.78
S
'% Fe 20.84 | 19.29 | 17.53 | 23.82 - 1088 |
P4
&
2 Mn 1169 | 1303 | 23.06
4
o
Zn 14.56 | 1344 | 23.17
B 14.28 | 983 | 19.45
Cu 14.56 | 13.92 | 24.18
Mo 19.03 | 17.77 | 16.20

Fig. 1 Absorption and distribution ratio of different nutrition elements for Jumeigui grapevine at different developmental
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Table 1 Requirement ratio of different nutrition elements for Jumeigui grapevine at different developmental phases
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Fig. 2 The absorption ratio of macroelements for Jumeigui grapevine at different developmental phases
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Fig.3 The absorption ratio of microelements for Jumeigui grapevine at different developmental phases
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