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Cultivation characteristics of eleven grape cultivars in solar
greenhouse in Turpan
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Abstract; [Objective] The objective of this study was to select suitable early maturing grape cultivars
in solar greenhouse in Turpan to meet the requirements of grape cultivation in greenhouse. [Method] Elev-
en grape cultivars including ‘Jingmi’, ‘Jingxiangyu’, ‘Jingcui’, ¢ Xiazhihong’, ‘ Luopuzaosheng’, *6-12",
¢ Zaoheibao’ , ‘ Zaokangbao’ , ‘ Lvbaoshi’, ‘Jintianmeigui’ and ‘Jintianmi’ were selected for cultivation from

2013 to 2016. The primary phenophase,growth and fruiting habits, quality characters of bunch and berry,
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and adaptability in solar greenhouse in Turpan were systematically studied and the comprehensive scores
were obtained using the principal component analysis method. [Result) In solar greenhouse cultivation in
Turpan,all the eleven grape cultivars were early maturing varieties, with differences in phonological phase,
growth and fruiting habits and grape fruit characters. The ‘6-12” ‘Luopuzaosheng’ and ‘ Xiazhihong’ with
less than 100 d from bud to berry ripe were very early-maturing cultivars. The germination rates were
44.00% —71.90% with the highest in ‘Lvbaoshi’, the lowest in ‘Zaokangbao’, and significant difference
among varieties. The coefficients were 0. 10 — 0. 94, with the highest in ‘Jingcui’, the lowest in
‘Lvbaoshi’, and significant differences among varieties. Introduction survival rates were 85.71% —
100. 00% , with the lowest in 6-12°. ¢ Zaoheibao’ had significantly higher bunch weight than other culti-
vars. ‘Zaokangbao’ and ‘Jintianmi’ had significantly higher berry weight than other cultivars. Soluble solid
contents were 13. 2% —19. 0% with the highest in ‘Jintianmeigui’. ‘Lvbaoshi’ was the lowest,and signifi-
cantly lower than other cultivars. The principal component analysis showed that the comprehensive scores
were in the order of ‘Zaoheibao’>>*Jintianmeigui’ > ‘Zaokangbao’>> *Jintianmi’ > *Jingcui’ > * Jingmi’ >
‘Jingxiangyu’ > ‘ Xiazhihong” > ¢6-12" > ‘ Luopuzaosheng’ > ‘ Lvbaoshi’. [Conclusion]) ¢Zaoheibao’ *]Jin-
tianmeigui” , ¢ Zaokangbao’ , ¢ Jintianmi” , ¢ Jingcui” , ‘ Jingmi” and ‘Jingxiangyu’ were suitable for cultivation in solar
greenhouse in Turpan , while ‘Xiazhihong”, ‘6-127, ‘ Luopuzaosheng’ and ‘Ilvbaoshi” were not suitable since they

performed worse than in their original locations and their growth potential was too strong.

Key words: Turpan;grape;introduction experiment;cultivated character

e [l 2 T SR e O ) B it T 4 2 7 ] it
REEAC B 13.3 7 hmY, ih & FMA R K
MER e ABTE TF AW B3R 22 R IR IE S
e Je e G 4 - R H AT B A A R TR E G
2 400 hm® , {HL ] %] i b 45 K9 A XS B — , JE RN 29 T
4 3t 5t A 7 A R R L B R TR I 5 A
sty S DI 224 3t 7 2 ot o 45 4 o 2 2 Ut it 4 i T

WA R Sy B L At e 2 M DX B 4 7l
19 4 AR LA L1 A 51 ik i T 28 i 7 2 A 2 R
ity B AR S UL S 5 i o A e 2 e TR I AR
T AR B A PE T B SRR L LA A 2 S R

B 19 1 L o o Tl M X R 1 A G T A
ol S A T 224 3t 14 it A 2t o R o L A o

L5 Shy vk 5 T 3t X R A A A A A TR B E R

HAT RIS o 5T 9 4 it o 07 326 B 50t bk 5 2 A 'y
BTN C T T A S FE - L (B0 T ik & 7 B0 A L MRS IR
G MR DT GRS Sk R L1 e
DX T3¢ Tt 7] %6 B 114 17200 i o O U B AT A GE . B PR 2013 451 HE R 11 A IRl 4 %5
A 5 7 b DX AN Y AR BB A AR B Bl A5 R 48 R SOR AR TR LR 1

x1 #ik L1 M EERTEFERKE

Table 1 Test grape cultivars and parental origins
i i SRAEIR (A X BEAD s Fif
Cultivar Parental origin(Female Male) Cultivar
U Jingmi T X F 4D Jingxiu X Xiangfei M 52 Zaoheibao

FRAAAR (A X BEA)

Parental origin(Female Male)
5 X B Guibao X Zaomeigui

M5 X ¥ X0 Guibao X Centennial
Seedless

7% E Jingxiangyu T X R Jingxiu X Xiangfei R % Zaokangbao

7 X FAE Jingxiu X Xiangfei 252 41 Lvbaoshi % i 75 7% Bud mutation of Thompson

4 M OE PR Jintian-  FCEE & X 40 #b BR Muscat Hamburg X Red
meigui Globe

9603 CHLHL L5 X 00D X 9411 CRUEL 51 X
£ 7) 9603 (Rizamat X Hongshuangwei)
X 9411(Fenghuang No. 51 X Zizhenzhu)

AR Jingcui
H & 41 Xiazhihong A2l X I Cardinal X Muscat Hamburg
WA

4> H % Jintianmi
Luopuzaosheng

5O %48 Bud mutation of Jingya

6-12 441 2# 4% Bud mutation of Cardinal
1.2 REAHE b Ji MR R i A O A e e o U TR R S AR B
L2.1 RBRBEAL HEFHXESETFHR HEFRLEETRI P GRS (K% 89711, 4u 4

12.7~15.3 C 4R34 H BBt %% 2 812. 0~3 087. 4 42°56 ) N AT IR E AR LI, R oM . A
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Table 2 Primary phenophase of 11 grape cultivars after introduction to Turpan
B 2F ) GHR; A A GRS - W 2 ) A v
i R RN REW KRN RAW oo GOFE o
o Budding Blossom Full Ending Maturation ifE /d Growth .
Cultivar T L Mature . Maturation
stage initiation blossom blossom initiation duration
E‘% . 02-16 04-04 04-07 04-11 05-30 06-04 109 HFLE Early-maturing
Jingmi
/?‘ éf 02-22 04-04 04-07 04-11 06-02 06-06 105 HL# Early-maturing
Jingxiangyu
Eﬁ . 02-24 03-27 03-30 04-03 06-01 06-07 104 2 Early-maturing
Jingcui
£ ¥
Ei/l 02-27 04-05 04-08 04-12 05-25 06-05 99 L .
Xiazhihong Very early-maturing
T 02-23 04-03 04-06 04-10 05-21 05-29 96 L .
Luopuzaosheng Very early-maturing
.
6-12 03-01 04-03 04-06 04-10 05-28 06-02 93 L .
Very early-maturing
Hﬂ;l“‘t
ﬂi 02-25 04-05 04-08 04-12 05-22 06-04 100 L2k Early-maturing
Zaoheibao
T 02-18 03-29 04-01 04-05 05-24 06-10 113 L2 Early-maturing
Zaokangbao
g
BEA . 02-24 03-25 03-28 04-01 06-04 06-20 117 L2 Early-maturing
Lvbaoshi
IN
iﬁﬂﬂ}% . 02-21 03-29 04-01 04-05 05-25 06-10 110 HLE Early-maturing
Jintianmeigui
%Eﬂﬁ . 02-23 04-05 04-08 04-12 05-23 06-08 106 g Early-maturing
Jintianmi

2.2 EBREFGRMHERESHE

e 3 AT AL, | 2 A ik 7 M X TS AR
B 11 AN SR BT 325 85. 71 %6 ~100. 00 %, H
WO AR R B B T BUTE Rh
100. 00 % M “6-127 B 2 E A% . M 85. 71%, 11 4>
SRR 2Rk 44, 00% ~T71. 90 %, Hf DL A

B EEE B, 67.50% ~71.90%,
T I R S5 < i N2 SR Y 3 SR 5 =
DA A e i =T
91.70%~92. 90%, * 4 H %~ WAL % & K, XN
788400 i U E T WA T g AR 4
BB ERT SHE . RS HEH



%3 TR AR S A < I A M DX 1L A o o 8 R A 20 A 137

SRR CRUEG CHE B LB, N 36. 000 ~ FCAl R ER 0 it R B R T s A (U
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H R R 1. 3000, AR RBCLA AT T H Al R R AR S AR
ZR7 G BB L 0.92~0. 94, 1 35 B B
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Table 3 Grape growth characteristics after introduction to Turpan

i WERG WG mbR R sRRm PRBIEH
Cultivar Survival rate Germination rate Gralt rate Bearing Coefficient Growth po}enllal
branch rate evaluation

T Jingmi 90. 48 60. 80 bcABC 92.90 aA 16. 30 deBCD 0. 43 bcABC #1 Medium
77 E Jingxiangyu 92. 86 67.50 abAB 92.00 abAB 7.00 eCD 0. 30 beBC F1 Medium
A Jingeul 100. 00 59.10 beBC 91.70 abAB 45.50 abAB 0.94 aA H1 Medium
M F 41 Xiazhihong 100. 00 61.50 abcABC 87.10 abcAB 36.00 abedABC  0.60 abABC 5 Strong

I .42 Luopuzaosheng 92. 86 46.90 dCD 86.20 abcAB  14.50 deBCD 0. 40 beBC of Strong

6-12 85.71 60. 80 abcABC 88. 80 abcAB 20. 50 bedeBCD 0. 35 beBC #1 Medium
M52 Zaoheibao 90. 48 54.10 ¢dBCD 91.90 abAB 14. 60 deBCD 0. 38 beBC F1 Medium
FLEE 52 Zaokangbao 95. 24 44,00 dD 86.90 abcAB  42.10 abcABC 0. 64 abAB #1 Medium
2552 41 Lvbaoshi 92. 86 71.90 aA 79. 40 bcAB 1.30 eD 0.10 cC of Strong

4 H BB Jintianmeigui 100. 00 70.20 abAB 80. 00 bcAB 52.30 aA 0.92 aAB #1 Medium
4> H % Jintianmi 100. 00 62.20 abcABC 78.84 cB 17.70 cdeBCD 0. 30 beBC 1 Medium

T /A B 5 AR R R /NG 8k R 28 57 .35 (P<20. 05) W iR AN R K5 7 B 30K 25 R B 3 (P<<0. 01, TR [Al

Note: Different lowercase letters in each column indicate significant difference ( P<C0. 05), capital letters indicate extremely significant

difference( P<<0. 01). The same below.
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Table 4 Characters of clusters after introduction to Turpan

HEAC /em M9 /em  CRAEREE  CREJER

Chithar Bumhwgne Db Buneh Bk B FRRR B B
length width density shape

fi{n%smi 8120 beBC 18.6 aAB 114 beld D:fse :ﬁ? Slighﬂtﬁcrisp Mej;um ﬁijfcﬁ
ﬁf:}ingyu 450.0 bBC 17.6 abAB  11.6 beB Mefium "i‘fﬁf Slighﬂ{écrisp Hii . f/[ziéji
Jifc g 432.0 bBC 18. 6 aAB 12.2 beB Mjium "ﬁi‘iﬁf Shgh’j{@crisp M;';um Niﬁne
%aﬁj}%long 366. 0 beBC 18.0 aAB 12.0 beB De'fse [iéiﬁn?f Sligliﬁcrisp Me:lPium ij/}f?ji
igu:{(ﬁ)iishcng 194.0 cC 12.8 bB 6.8 dfC D(':gr;sc I(E)ﬁ:rjj:/; Slig}?t( soft Hih %“;{%{f
6-12 320.0 beBC  19.0 aAB 11.5 beB Dic fﬁ? Shghﬂtf‘irisp Mcjjium ij/[(fft
ilfbao 894.0°aA 21.2 aA 17.2 a7 Dé?t;se éfjj/; Sliglﬁ( soft Higgh ij/ﬁfﬁ
iiigbao 340. 0 beBC 20.6 aA 10. 4 cdeBC Mel;lr;um iﬁn? Slighﬂlfﬁcrisp Me:]'-;um II\%E?C/?I
f‘i\/?):aoﬁshl 230.0 ¢C 18.0°aAB 11. 0 bedBC Mej;um i%f Slighﬂlﬁcrisp Liﬁle N?)Ene
.f%infalfr?iigui 538.0 bB 21.0aA 13.6 bB Meljljium fﬁ? Meljljium Higgh ﬁi{l&f’i
j%m?fmi 133300 1T3aAB 1Labes b o Slighﬂtfécrisp Higgh Horbenos

Hi 4 T RRSC S MEH RNER e BEFENTHMANA, CRRSCS BB R
BCOARRMTCRE RO, B R R T kSRR BRI AR A A At il o 8] G 8
i?ﬁ’%ﬂ‘%ﬁﬁi’,,fﬁ RRE ERERR. A %%ﬁ,“iﬁﬁﬂi’%&%dnﬂﬁ 12.8 cm, & 3%
894.0 gﬁ&ﬁ%ﬁﬂ%\mﬁﬁ,ﬂﬁ“k’%“{ﬁﬁi’%}ﬁ s N T AR AL AR R ORI R T
RAR/N AN 194, 0 g, "SRR I A B 172 em RO T AR A AR ‘Z%ﬁ@i T 58 it
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F 5 R R R L RRS A HE KK, I
B4 6.5 Fl 6.2 g, kb 3 BMy 3 K T A S B, C 4t
FA N AR 2.4 g W /N T H A g R (P <

0.0, HAERMMAZLL SHE  E KK B
oM R T A R SRR A AN 1.7 em,
e @ /N T HAl 5 Fh (P<<0.01), Rk 42 L)< R
s CRBE T EHE R, g5 R AU
L5 em A S35 /N TR S K7t 2R Ay A S
P, PIVS PRI TP & DL A O i LR
FEOCREGRE VR 17 4% ~19. 0% L T ‘G E A
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Table 5 Characters of berries after introduction to Turpan
- — o " - e e R
i ROt /E SRR fom JOREBERS om SR RRIBAR R % )
Cultivar Berry weight  Berry length Berry width berry color berry shape Soluble solid .
thickness
W . ) HE P .
Jingmi 4.9 bCD 2.54 aA 1.88 abAB Yellow-green Oblatencss 17. 8 abA ## Thin
. . e i
E\éf 4.6 beCD 2.30 bAB 1. 82 bedBCD kg i AT 16.2 bAB % Thin
Jingxiangyu Yellow-green Oval
3 73t Z,
/‘?%s . 4.4 beCD 2.24 bcAB 1. 84 abcABC gk s 1P 16.6 bA % Thin
Jingcui Yellow-green Oval
R AN . . 40 5] JE -
? =}
Xiazhihong 4.3 becCD 2.14 bcABC 1.87 abAB Red-violet Round 13.6 cB J& Thick
1% 3! 4 [ T
S 5.0 bCD 2.17 bcAB 1.87 abAB A i W P 17.0 abA J& Thick
Luopuzaosheng Black-violet Short oval
. 44N ST 51 .
_ ¥ =L N 14 =
6-12 1.1 cD 2.09 cBCD 1. 88 abAB Red-violet Slightly flat 15. 0 bcAB J& Thick
s o . , m 55 ' I
Zaoheibao 5.4 bBC 2.39 abA 2.03 aAB Black-violet Short oval 17.6 abA J& Thick
e _ . , sy 5597 N 4
Zaokangbao 6.5 aA 2.30 bAB 2.16 aA Red-violet Obovate 17. 4 abA #1 Medium
59 A4 % EBiA
REA 2.4 dE 1.70 dCE  1.50 ceCE i W% 13.2 dC Ji£ Thick
Lvbaoshi Green-yellow Oval
4 HEH < ) AN [5]7% .
Jintianmeigui 4.7 beCD 2.22 bcAB 1. 94 abAB Red-violet Round 19.0 aA #1 Medium
4 W& - L plid FiA .
Jintianmi 6.2 aAB 2.57 aA 1.97 abAB Yellow-green Slightly flat 17.0 abA 1 Medium
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I 35 18053 0 M 5 AT LA o 0 b T i A5 PR
LEAFRBIY L th3k 6 AT 13 A EEAR AR AT
753 BT - A5 2 5 A 32 B0 I RRAE (B 2 DTk %6, 1 ~5
F2 843 I R AE AR 45 1) 2 2. 160, 1. 643,1. 495, 1. 128 Fil

0.913, BT Hk & 4> W & 35. 889%, 20. 762%,17.187%,
9. 77976 6. 405 %0 , BT BTk 7K 90. 0230 , 13 B £ X
SN e S0 Ve K TR ik € RN (N 5
SRR AE 25 R AR A5 1 48 .
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Table 6 Principal component analysis of character index

$E bx G5 LS Prin

Index number 1 2 3 4 5
B 2£ % Germination rate X —0.511 0. 644 0.131 0.132 0. 364
JALFR Graft rate Xz 0. 307 —0. 306 0.505 —0.537 —0.094
4% Bearing branch rate X3 0.602 0.434 —0.532 —0.371 —0.105
25 R B Coefficient X, 0.597 0.418 —0.462 —0.478 0.020
S0 2 Survival rate X5 0. 257 0. 464 —0.676 0.119 0. 357
#Y Growth duration Xs —0.164 0.502 —0. 247 0. 547 —0.439
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R 6(4) Contiued table 6
1 b i 15} Prin
Index number 1 2 3 4 5
F# 5 i Bunch weight X 0.569 0.402 0.603 0.073 0.213
K Bunch length Xs 0. 436 0.692 0. 357 0. 035 —0.408
F# 9% Bunch width Xy 0.372 0.641 0. 646 0.003 0. 081
i it it Berry weight X1 0. 855 —0.333 —0.121 0. 356 —0.039
1% Berry length X1 0.765 —0.298 0.131 0. 366 0.273
}4% Berry width Xz 0.874 —0.303 —0.076 0.127 —0.206
TP B JE Y Soluble solid X3 0.874 —0.134 —0.033 0.054 0.152
Tk # /% Contribution rate / 35. 889 20.762 17.187 9.779 6. 405
HifiE{H Eigenvalue / 2.160 1. 643 1. 495 1.128 0.913
j‘%i‘l’ﬂi@(}:/% / 35. 889 56.651 73.838 83.617 90. 023

Cumulative contribution rate

LS SR A AR AR AR I M LA R AE 1) i
W T T 45 BRLIGUAS AR T A Y R L R e
TR ERS MR S, MR A5 46 A 5T AR R R AE
AT 5 R A5 R AIE ] AR AR 5 A S 5 A MR R
LR BRI IC R  BIRRAE 0] 82 (@) = 4% F A4 (XD = X
LA RRAE AR CED o 8 75 210 40 2 DR 15 A A O S 1
HERAE [ & a1 ,as a5 .4, 505,

H1 2% 7 AT, DA 5 300 3 40 g 7 2 R 45
B PEARPE O B, Hy 4 4 25 G PR AR 0 R AE ] 5 i
S5AFERAN(F, Fo o FyoFo o Fo) RERS14Y (F) Y R

E SN

F, = —0. 237X, + 0. 142X, + 0. 279X, +
0.276X,+ 0. 119X, — 0. 076X, + 0. 264X, +
0.202X3+ 0.172X,+ 0. 396X,, + 0. 354X, +
0.405X,,+0.405X,5;

F, = 0. 392X, — 0. 186X, + 0. 264X, +
0.255X,+ 0. 283X, + 0. 305X, + 0. 245X, +

0.421X,+ 0. 390X, — 0. 203X,, — 0. 181X,
O. 184X12 _O. OSleg H
F,=0.088X,+0. 338X, —0. 356 X5 —0. 309X, —

(=}

. 453X; — 0. 165X, + 0. 404X, + 0. 239X, +
0.432X,— 0. 081X, + 0. 088X,; — 0. 051X,, —
0.022X5;

F,=0.117X; —0. 476X, —0. 329X; —0. 424X, +
0. 106X; + 0. 485X; + 0. 065X; + 0. 031X, +
0.003X,+ 0. 316X, + 0. 324X;; + 0. 113X,, +
0.048X 5 ;

F;=0.398X; —0.103X, —0. 115X, +0. 021X, +
0.392X; — 0. 481X, + 0. 234X, — 0. 447X +
0.089X,— 0. 042X, + 0. 299X;;, — 0. 226X,, +
0.167X,5,

F= (F, X0. 358 8+ F, X 0. 207 62+ F, X
0.171 87+ F, X 0. 097 79 + F; X 0. 064 05)/
0.900 23,

FFZAE R 11 A 4 MR 10 28 5 15 4 OF
PEATHEY A5 R L 8, MK 8 WAL LE A R
HRRECSCAHEM > RRERE > e
BRI SRE S R EHER > H B >6-
127> > g5 a7,
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Table 7 Comprehensive analysis of grape characters
ErRe HFAE [A] 4 Feature vector
Number a as as a as

X —0.237 0. 392 0.088 0.117 0. 398
X, 0.142 —0.186 0.338 —0.476 —0.103
X3 0.279 0. 264 —0.356 —0.329 —0.115
X 0.276 0. 255 —0.309 —0.424 0.021
Xs 0.119 0.283 —0.453 0.106 0.392
X5 —0.076 0. 305 —0.165 0. 485 —0. 481
X7 0. 264 0.245 0. 404 0.065 0.234
Xg 0.202 0.421 0.239 0.031 —0. 447
Xy 0.172 0. 390 0.432 0.003 0. 089
Xio 0. 396 —0.203 —0.081 0.316 —0.042
X1 0. 354 —0.181 0.088 0.324 0. 299
X1z 0.405 —0.184 —0.051 0.113 —0. 226
X3 0. 405 —0.081 —0.022 0.048 0.167
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Table 8 Principal component scores of cultivars and their ranking
i Cultivars F F, Fy Fy F; F HEJF Rank
FLM 52 Zaoheibao 2.349 0.494 3. 490 0. 160 0.075 1.739 1
4 H B Jintianmeigui 1. 554 3.101 —1.288 0.042 0.418 1.123 2
H {5 Zaokangbao 2. 600 —0.579 —1.392 0.597 —2.294 0.539 3
4 W% Jintianmi 0. 945 —0.491 —0.852 2.494 1. 240 0. 460 4
R Jingeud 0.912 1.218 —1.031 —1.799 0.402 0.281 5
& Jingmi 0.409 —0. 889 0.770 0. 337 —0. 389 0.114 6
& E Jingxiangyu —0.830 —0.442 1. 241 0.262 0. 642 —0.122 7
H F 41 Xiazhihong —0.393 0.629 —0. 845 —1.106 0.537 —0. 255 8
6-12 —1.020 —1.064 1. 360 —1.313 —0.405 —0. 564 9
%I .4 Luopuzaosheng —0.858 —3.567 —1.517 —0.533 0.584 —1.471 10
449211 Lvbaoshi —5.667 1.591 0. 064 0. 858 —0.810 —1. 845 11
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