wF @B ¥ 2016022):30~35

DOI.10. 11937/bfyy. 201622007

AEBMHERAENERFTLENSEREREN
M X 88 % W A ) SR SE A S2 N
UK K E A EXE AB A AT B MEL

(mHIRA R RO Y LM B AR AR B R TR H L. B 650201

B ZEASFAEESW R A AREM, WKL T RE @ H AR B B 4E e 422 5 %) &
R FE SR EAFCENE SR BEBOL pH EB O A—F AR HBLOEB . EHEELEHIL

LR AP

HREAVERHETEH SR IO AN S AR HHEBHAATHTREYTHELE

REEGBER, RERBJNHRERA A, REEIK BB p)H ARG B LMK
AR ARG EE RN A HT A BERAEE . EHLERERLHARARES R
K, mERBG L0 Rrt 5HEEH 2 HLENRHMBENRETERRA LR EY A,

KSR E TR 5 B RO I SRS B R SR

hE 43S .S 663. 1057, 1

T BRI AR A 5 X AL T R R R 4
BT Ly X YV RN V8 VL 3 & 1 700~ 3 000 m [ 7R]
B . X Y R R B E T AR
SEHEFE AT XUk R Y s ERGR Z R A E 30 CH,
AR SE R R RN R SRR KN T R E
o XK MR B EAEEER; FPHERKER
A TR 400 mm, BEE S LI @K i RE R D ] 5
SEEAWUVEIE AT, B 1 R T 4 2 Rk R o 0 o A A
R ERL ., SR, Bk P R P AR S A&
SRR 4 RO K R BN R R ARG
HEAHERIE MR E, FBRLHAARE,
X302 S K, BRI s e A EEL i 7= X AN () 28 el f1) SR s
mEARA S BEEFRESEARF. A, FEKR
P X AT BRI A A AR IS S O A M RSB
AT

EREEESHENLRAE LR, =414

F—EEBM LA, B, ThHEMNAHALH T L, AR
FEARLEH S HEE B EEH. E-mail: 15887049201 @
163. com.

HEEHE AELAQIE) k. mHRPAHF L EKE . ALLEZN
FRIEH SHE LB FEHNFHAL LA, E-mail:hexishong@
hotmail. com.

EeTH: 720 B8R SUELNSTHAR QO ;5@ A&
ERABHELAHBEREASHUBRSKZRLITHAA
(2014NGO05) ,

5 H 9 :2016—07—25

30

NHERFRIRED A X E4S:1001—0009(2016)22—0030— 06

Z U VL R T A 2 TR 7 A R s A 7 AR v
HIEEX R REAETMAL, SR, FERRE AR 4
P R R v TR e L JEUR T i B 1 R R AR &, B
iy v SN 7SR S T ol Y S e
FIAR Horp B RS 248, B A B A R
PR B IR 4 R B R R BA AR
AREFARGE , i i 1o TR 1B BT TR AN R (W 5 4, B2
M A INIR B A0 DA TR ) 48 4 140 2 B At B 2k
M, ] 40 AR AR B AT ) A B 7R B Ry
| T T AR, T B R A SR R
nEALIRE A E SME S A W P TIZR . AN BT
R, TEM R AR A4 T R AR i b 24, 15 B SR A A
PN, AT B0 R B SE R S A B I R 2
JLRRE AR R SRS E A, AR B, IR R IR S A
BB, HAT, REHE AR RIRECARE A
T 228 Tt SR 2 18], % 4 o st T B B 4
B GENRFM S, P B0 A8 ARIE . Rt %
FUAFE Bh™ X8R £ 07 H% 0bh kL, T A [F B i
2 B A ] g T 47 Ak JEL %o R 52 5 B R A T 5 A
D3R B A A JFRH A T B T X R SRR LS KR
1 MR5HE
L1 SR

T 2014 41 = T A H R BOR B 18 MR B BT 4R
F#7 e (Ib 4 28°33. 80", R 48 98°52. 28" ) BF 3T A Al B8
-a X BT 2 T A A R S R A R, 3 T b AL
%2 635 m,



wF @B ¥ 2016022):30~35

T 2014 4EA1E = I 48 18 POBUR B VA M AR B 20 30
AR (dbdh 28°17. 167, R4 98°54. 10 )BFZT A [Fl it fa] 4%
X B 22 T R 4 AR SE R TR Y M, % [ b AR S AR
2 797 m,

L2 R¥sk

XA FBHERBHE N S FEBLZW”
(‘Chardonnay”) , B8 48, K PG 47 1), AR AT HE A 1. 0 mX
L5m, ARt af &R 6 FEBEZmW”
(‘Chardonnay”) , R E 28, Bg b 47 18], #RFTHE N 1.0 m X
1.5 m,

L3 Rk

1.3.1 AFRPBMHERE A4RSEEH% 12 RNEET
AT, PRI RIET 1 N #T AR B 248, K8
i 5 AT, BR A SE RAECRE UL L E 4.6.8.10
R A R R AR KRB LT e B DR
FELL_ER 10 Frnk H AR RS DL T 0l BORHRRR S
M(CK)., 403 20 $RAEA. TOH 16 H.10 A 1
H 4 5 R B — K

1.3.2 RIEIBREIHAR SRS 12 B &Y
FHEAT R AL 6 AN B, BT A A ARSI (6 H 13
H)EBET A5 B asiie A 1 B JgEah i
(8 A 17 BHOMEEELFE AR O A 4 B3t 5 AwE#
FrAwutAb 3, A v A B R AR SR LU 2 et
s AR A 56t BRCCKD , 43 ] T FR A Ab 3R AE B
HELVED RS CK, 8104408 20 il H. “BE
B E AR, R A ERE AR ETRERES
R ROARR R0, RHUEIR, I B i a i,
T 9 A 16 H.10 A 1 HAREDHF—IK.

L4 TEHWE

FH[ARAE A, F bk A 2 YR il 2 BB, 4 B SC B & AR
HACER, 7R RS AR AT, S50 A RS KT K oh
PECRBBERES) , 1 J5 T 38 LA Bt T, P 3 4 SR R 4
FAER 2 08 IR A5 T4 & s nill 22
SOBE S B SR PR SO S 2 00 5 R & SR T SR AL
BT R , I A BRI s pH SR pH I %2 1300 %€ 5
BHER Eb ok S S 1) BB A SR 1 EU AR B B B oR R AR MR-
R 2 5 P A SR AR AR I e v
WP K& AR S ER T ENNER AR TG
B, A EIEIEARE YR E 3 IKEE.
2 HRESW
2.1 N[AYBE X R 2o W 2 R S o S R R i)
2. L1 N[ B A B AL B A 2 SR L SN BRSO
FRECRORZm  HHR 1 WA “EE R A R S R BB
B SOMETR Lb 37 B 5 S 1 B B n, T B BR A1 PR IR . B
W TR SRS SR SE B A B A R R
TR T R AR H SRR 8 /5 10 B ath)
MRS B BAE T 214.33.230.00 g + L7, HL Xt HB
(204.67 g« L") T 9.66.25.33 g« L' (P<C
0.05), SRR G B 1N A4S 5 B8 i B0 Y 14 b i 3k
IR T = AR LR (B2, &% B8 T B AL B Y B R
SEHNYETE, BEE 6.8 AN ERKH T BF
IKFE(P<C0.05), S SBEIR L B9 A8 fb 0 5 Bl A 10,
HAA B AL 4r 51 Lt A8 T 11.89%.12.02%
19. 13% 5 20. 21 % (P<C0. 05),

= =3 = f =77 4
*1 TEBHELEMFERILAE . CEBRSERBEILNT N
Table 1 Effect of different leaf number on grape total sugar,acid contents and sugar-acid ratio
Sh R AR B # Date B8 Leaf number/ F
Quality index /CA-8) 4 6 8 10 CK
EESE 09-16 211. 67+0. 67d 218. 33+0. 33c 214. 33+0. 33b 230. 00+0. 58a 204. 6710. 33e
Total sugar content/(g+ L—1) 10-10 225.67+0.33d 231.67+0. 33¢ 242.33+0. 33b 248.67+0. 33a 231. 0040. 00c
EBREE 09-18 4.81+0. 66ab 3.97+0. 13bc 3.7540. 00c 4.1940. 06abe 5. 5040. 62a
Acid content/(g+ L™1) 10-10 3. 6610. 00b 3.3140.13¢ 3.69740. 03b 3.75740. 00a 4.1940. 03a
PR L 09-16 41. 2347. 10bc 58.37+2.31a 53. 58+ 0. 09ab 51. 49+0. 82ab 34. 8944 71c
Sugar-acid ratio 10-10 61. 72+0. 08b 61.79+1. 73¢ 65.7240. 57b 66. 3140. 08a 55.1640. 41d
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Fig. 1 Effect of different leaf number on grape pH
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Table 2 Effect of different leaf number on grape total phenols and tannins contents
R H#i Date BH¥ Leaf number/ i
Quality index /(H-B) 4 6 8 10 CK
EEESE 09-16 1.3240.01d 1.0140.01b 1.13740.02b 1.20740. 02a 1. 0040. 00c
Total phenols content/(g+ L™1) 10-01 0.9140.01d 1. 01£0. 00a 0. 96+0. 01b 1. 00£0. 00a 0.95+0. 01c
HrEE 09-16 1.2040. 03b 1. 29240. 03a 1. 3240. 03a 1. 300. 02a 1. 3040. 03a
Tannins content/ (g + L™1) 10-01 1.01+£0. 02a 1. 0940. 04a 1. 034+0. 02a 1.124+0. 06a 1. 01+0. 0la
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Table 3 Effect of different leaf number on
branches total sugar and starch contents
e HETE AR E:iid4
Leaf number Total sugar content Starch content Sterrpulp
/R /(mg+ g 1) /(mg g 1) ratio
4 9. 7540. 47d 12. 26+0. 40c 2.1340.19b
6 11. 09+0. 14c 14.10+0. 46b 2.7740. 58a
8 12. 77+0. 22b 13. 87+0. 40b 2.78740. 49a
10 12. 29+0. 69be 16.33+0. 48a 2.99740. 67a
St R (CK) 14. 27+0. 21a 17. 48+0. 20a 3.0240. 69a
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Table 4 Effect of different time to remove leaves from fruit branches on grape total sugar,acid contents and sugar-acid ratio
SR TEER B # Date % B [E] Removing leaf time
Quality index JCH-8) J%4E Flowering HSE After flowering  5%£R( Before veraison % Midterm veraison %5 After veraison CK
BEESE Total 09-16 180. 00+0. 00f 190. 6710. 33¢ 181. 3310. 33e 189. 0010. 00d 208. 00+0. 00a 200. 00+0. 00b
sugar content/(g+ L™1) 10-01 216. 67+0. 33b 194. 87+0. 33d 183. 0010. 00e 207. 67+0. 33¢ 224.6710. 33a 217.33+0. 33b
BRESE 09-16 5. 25740. 00b 5.18340.17b 5.3840.13b 5.3140.06b 4. 7540. 06¢c 5.9440. 06a
Acid content/(g + L71) 10-01 4. 4740. 06d 4.44+0.03d 4.75+0. 06c 4. 88+0. 00b 4.25+0.03e 5.66+0.06a
PR L 09-16 32.1440. 00c 34.88+1. 24b 31. 6340. 07cd 33.3540. 41bc 41. 0540. 57a 28.4240. 36¢d
Sugar-acid ratio 1001 48. 4810. 64b 43. 8740. 38¢ 38.53740. 50e 42. 6040. 07d 52.86710. 46a 38.4240. 40e
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Fig. 2 Effect of different time to remove

leaves from fruit branches on grape pH
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Table 5 Effect of different time to remove leaves from fruit branches on grape total phenols and tannins contents
Yz an H#i Date 1 B [A] Removing leaf time
Quality index JCH-8) J&A4E Flowering )G After flowering 547 Before veraison #%5 Midterm veraison %% 5 After veraison CK
RESE Total 09-16 1. 3340. 00b 1. 38+0. 01ab 1.5040. 07a 1. 4040. 02ab 1. 4640. 09ab 1. 3840. 03ab
phenols content/ (g » L™1) 1001 1. 0640. 01ab 1. 08+0. 00ab 1.0240. 01b 1. 0540. 02ab 1.09740. 02a 1. 0240. 04b
FIHrEE 09-16 1. 2140. 01ab 1. 2640. 07ab 1. 2740. 04ab 1. 3340. 08a 1. 2440. 0lab 1. 1740.03b
Tannins content/(g+ L™1) 10-01 0. 8810. 00ab 0. 9340.03a 0. 8610. 02b 0. 8840. 01ab 0. 36+0. 02b 0. 8910. 0lab

2.3.4 ANFE RSB R G ARBE R EHES
SR AR 6 A, “BE W HAE SR
BE, —FEEERAN S ER S ] R 5X
WAL, ¥ B, Hod, TR IE)E i A% e
Wb, AR B B SNBSS T
10. 16%.8. 63%.8. 05% 5 2. 49%5 (P<C0. 05) , T &% b
AW IR T 1. 92%(P>0.05), K &ARERSEE
HEME AR L i S W, 398 R R R BE 0 B AR, i 7E 7%
5% 5 AT 5% R AR IR F) B E 2 5K FE P>
0.05), LFHTAbTHIG AL S5 2ERE LA —E B EMIE(L,
H5 X FRA L2 7 R B 2 (P>>0.05),

£6 AERBEEHLENZEEERRER

EESERESENEN
Table 6 Effect of different time to remove leaves from
fruit brances on branches total sugar and starch contents

o af e AR Total WM A& Starch ZEBEH,

Removing leaf time sugar content/(mg + g~1) content/(mg + g~!) Stemrpulp ratio

&4k Flowering 13. 07+0. 160c 10. 80+0. 40d 2.6540. 55a
)5 After flowering 13. 30+0. 10c 12. 6440. 41bc 2.37+0. 40a
457 Before veraison 13. 38+0. 03¢ 11. 9540. 55¢d 2.3440. 32a

#&rh Midterm veraison 14. 27+0. 10ab 13. 64+0. 24ab 2.4740. 28a
# 5 After veraison 14.1940. 10b 13.30+0. 69abc  2.58+1.12a
St g CK 14. 55+0. 10a 14.45+0. 41a 2.9240.27a
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Effect of Different Deaf Number and Different Time to Remove Leaves on Berry Quality of
‘Chardonnay’ at High Altitude Grapevine in Shangri-La

ZHANG Yijie,ZHANG Guotao, WANG Wenpeng,ZHU Shusheng,ZHU Youyong, HE Xiahong
(The National Center for Agricultural Biodiversity/ Yunnan Agricultural University, Kunming, Yunnan 650201)

Abstract; Eight-year-old ‘Chardonnay’ grape were used as test material to investigate the effect of different leaf number

and different time to remove leaves from fruit branches on grape quality index total sugar,total acid,sugar-acid ratio,pH,
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total phenols,tannins and total sugar,starch contents and stem-pulp ratio of one-year-old branches. The results showed

when 8 or 10 leaves was leaved on single fruit branch and leaf removing of after veraison could improve the fruit

surrounding microenvironment significantly, and had improved fruit quality significantly, the total sugar, total phenol,

tannin contents,pH and sugar acid ratio increased in different degree,the content of acid decreased, one-year-old branches

total sugar,starch content and stem-pulp ratio all decreased after different leaf number and different time removing leaves

treatment, but keeping 10 leaves of single branch and leaf removing of after veraison had no significant effect on carbon

nutrition of the branches.

Keywords: ‘Chardonnay’ grape;leaf number;removing leaf time;grape quality;plants nutrition
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