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Difference of Enzyme Activity and the Content of Endogenous Hormones in
the Leaves of Different Apple Dwarfing Rootstocks

WEI Xiao-wen,GUO Jing, WANG Fei,ZHANG Xue-ying,XU Ji-zhong
(Department of Horticultural, Hebei Agricultural University,Baoding, Hebei 071001)

Abstract; Different apple dwarfing rootstocks (vigorous, semi-dwarfing, dwarfing rootstocks) were used to compare their
difference on the enzyme activity and the content of endogenous hormones in the leaves. The results showed that POD
and IOD activities of leaves were markedly different,the POD and IOD activities of vigorous rootstocks were markedly
lower than those of semi-dwarfing rootstocks and dwarfing rootstocks;the content of IAA, ABA,GA and ZR in leaves in
spring were different,and the ratio of IAA to ABA from dwarfing rootstocks was markedly lower than that from vigorous
rootstocks and semi-dwarfing rootstocks. Therefore, the activities of POD and IOD of leaves and the ratio of IAA to ABA
from dwarfing rootstocks can be used to forecast the dwarfing ability.

Key words: apple; rootstocks; enzyme activity ;endogenous hormones

18

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

wF @ ¥ 2013014):18~23

- IR -

BRI ERE R ERERBEE R
B RGP T P AR B R P 58 A SR SE N 7E TR Y
o, FERESC I T AR X R
SRREER ., HRTEEA AN B E A R - 2
SR RHATGE . I, i g DAk DUV 224 B 9%
A A, A T BER NSRRI = ER
TIE 3o AR 7 R S A R T, LA 3 O L g T
PR RS,
1 #MBS5SF*
L1 R@ette

A&+ DT 224 B0 T35 e b3S T RV R 4, F
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HERRE R, 10 A 12 HAZR 8. 0030 4 1 4
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hE 1A LE R R E K NEFER K2
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AT R AT A = AR T AR R T ELAR e ) 22
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KT AR A7 AR EE

*1 TEAMEHMEEEMSELLR
Table 1 Comparison of crown diameter and height of

different tree shapes

- AR mdLER 52 5 E
Tree sha Crown diameter from Crown diameter from Crown height
ree shape east to west/cm south to north/cm /cm
X IEI.E% 128. 30+6. 58 93.00+9. 77 147.90+7. 47
Cylindrical shape
=EEHTR
Middle trunk shape with 112. 00+20. 17 91.50+13.13 144.50+15. 71

three main branches

NEBRTE K AR

Small canopy 196.50+22. 12 137.00420. 44 173. 30+8. 30

permanent tree

i B
ke 126.00+18. 97 82.30+9. 81 116. 00+14. 68
The temporary tree
INEEBLRTE K AAT
Small canopy 155.20+13. 18 123. 30+6. 06 173.50+15. 46

permanent line

I 4T
fifhf 43 . 143. 50+23. 34
Temporary line

100. 00+13. 12 131. 40+11. 04

2.2 NIRRT B A

2.2.1 AFEMIEERE=ERR  BE 2 7T, RFE#MTE
FRMBERZEARRESR BETEEERK, 1B
TR SR ERR/NERZEE K ARKE R, LB
W R BIRELE 18.00 g 24 . ARMIEGANERFY
HIREAE 0. 78~1. 84 2], LI/INEBLETE 7K AT TR
&%, ikE] 184 AR, IR B> R 0.78 4, 2
2y 1. 06 RS2, W] WL AR B B A R, AR R A &
WA IRFHEARAK, BEIGERE TRELEEY
i, AN R TR AT B AR R AL F Y 3017 AL, D
/N ZTE K AR R B AR B RZEA 4.00 4>, =F
Kerp IR/ A 2. 78 A, FE T A [RI A T B Ak R A
I BEAE BR 2R /NG Z T K A R B
HHEC B L B AT = FE R I 8 89. 40% .
204. 90 Y5 F1 83. 21%5.,228. 46 % , 1 — b & WA [R] 4 I B
B IRER = BT NEHR T & AT & R A
M= FR P TIEE 91. 4% F1 110. 25 % ; [RIRE /N
B AT &R T RAE M =P T, X5
/NI K AR BB B KW E A ., UL R
BOERB BT R AR R BT R,
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Table 2 Yield per plant of Junzao in different tree shapes
- AR R 5B R A BB MR H BT HAMR
T ha Mother branch Fruiting branch No. of fruiting branches Jujubes per Jujubes per No. of jujubes Single fruit Yield per
Yee s
ce shape /A /A per mother branch//~ mother branch//~ fruiting branch/ 4™ /A weight/g  plant/kg
i WE% 45. 30 140. 60 3.10 3. 14 1.01 142. 00 18.11 2.57
Cylindrical shape
X :.Iiﬁ':PZFTB . 28.14 78.43 2.78 8.07 1. 83 130. 43 17. 93 2.34
Middle trunk shape with three main branches
AN =$iA
DMEBRET AT 85. 80 257. 60 3.00 5.17 1.31 198. 40 24.79 4.92
Small canopy permanent tree
i B
fife £k 28. 67 116. 00 4. 00 2.34 0.78 140. 33 18.13 2.54
The temporary tree
, = 3 A
IMEBRE A AL i 70. 20 204. 00 2.91 5.32 1. 84 363. 40 18. 95 6. 88
Small canopy permanent line
I isF 47
tif £ 69. 80 227. 80 3.26 3. 14 0. 95 209. 40 18. 02 3.77

Temporary line

2.2.2 AFWMESETZBWE  EdXRFRIERE
TAE 4 M 50 cm WEEAR WA R, A M- &,
AMER T EIR RN A, R 3 ATH, 4 FIE 50 ~
100 e IR BEEE 0. 41~1. 24 4,335 0. 78 4, A [A
WIE RIAH2E A B 5 5100~150 cm Ak SR , 8 R 5
BAE 1.26~3.96 4, F 35 2.29 4, Bl B & F 50 ~
100 cm, HAr DL = F 4TI A/ NE B R TE K A LT R
i oAkl 3. 96 AMFN 3. 74 4N, HEMTE AN TR R
O ¥ 1.51 4, 50~100 cm X 5 % 2= 1k %8 K, 78
36. 86~132. 20 4~ ], -3 81. 82 4, LI/NE B BT 7k
AMERZ I8 8] 132. 20 A, = F R FIRAEKE D UFE
36. 86 1~3100~150 cm {5 T B AT, 3 80. 66
Ao 50~100 cm SRELFCOFH 55 A, FH IR 17. 20 g,

PR 0.95 kg, AR TE 2Z 8] SR SE 8 OHH 22 38,07 4>
B:100~150 cm ¥R 2% 165.63 4, FIH AR E
20. 01 g, = &4y 3.31 kg, i BLAR = B 86. 226, AN [RIA
TE SR SRR ZZ K, /NTE B 2 T K AT AR IR R SEHGA B
299. 40 >, =R TIRAEMA N 72. 86 R . AR
J& 50~100 F1 100~150 cm RENMGFERA B2 F, B
HIE . = 8 T INE B ZTE K AR NEBZETE K
ATHEH EEREANEE TR & 144.35%,
88.90%6.219. 4% 1 394. 05% , i H FRRELHREFIL T
BB E B W, 4> B B EE 47. 14 %, 25. 25% . 50. 83% Fi
16.34% ., BT UL, 21 % B 3% 2 ol Sk 7= & £ B 100 cm
Pk T B RIS F= BAR IR /N 2 T 7k AR > /1N
W EE A AFT> = FERFRTFE>REE.

3 AEWFIRE S B EH
Table 3 Production constitutes per layer of Junzao in different tree shapes
EK " kI %i:%ﬁ ﬁﬁfi?%ﬁ R HR SR ‘#i%ﬁ -
Layer/cm Tree shape Mother branch Fruiting branch No. of fruiting branches per Jujubes per No. of jujubes Smgle fruit
/1 /1 mother branch/ 4~ mother branch/ 4~ /A weight/g
[RIAETE 14. 60 43. 90 0.79 2. 60 38.10 14. 66
=ZEBP TR 11.43 36. 86 124 4.10 38.57 15.92
INE BRI K AR 34. 00 132. 20 1.08 3.93 63. 80 19.77
50~100 Wbk 19. 50 72.00 0.41 1.34 76.17
INEBRETE K AFT 33. 80 111. 20 0.57 1.78 60. 60 17. 20
[t ry 33. 40 94. 80 0. 60 1.81 53.20
I H: 8 18. 60 64. 00 1.46 4.96 93.10 21.57
=FERPTIE 13. 20 18.14 3.96 4.51 72. 86 19. 94
100150 NS R TE K AR 45. 30 61. 83 1. 85 4.58 203. 80 29. 82
e B AR 41. 20 137. 20 1. 26 4.19 170. 80
INE B R K ALT 34.40 86. 40 3.74 9. 87 299. 40 20.01
It 4T 30. 00 116. 40 1.48 6. 10 153. 80

2.3 NI RR AR S A i AR
2.3.1 ARAWEARZUCRLAR LS BR 4T

BEEARASTHERE R E Y RAEEEER
S BT R RIS . FHTE 100~150 cm RLH

FHLERE . ZET TR NERZIEAAKNE  REL 50~100 cm HH 47. 14%, = ERH TR R E
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R 17. 349 . /INE B2 TE K A KK RN B2 K AATHE
Fk 100~150 cm FREZHRFE B 50~100 cm HEH 48. 16 %
A1 22.56%,150~200 cm B [ 50 ~100 cm 3 &
56. 46 %1 26. 2296 ;4 FhTE HY 100~150 cm SN EF
4351 H 50 ~100 cm 34 JE 20.00% . 4. 17% . 21. 90% F0
21.21% . REHEEMEZER S RLHRE BT X
R, L Pt SR SR 1 R T HG K, B SR S 3 AR A T g T
hnc, B % T 4 B BN 37.88%. 25. 00% ., 50. 75 % Fi
19.64%0, 224 HIRH IR, PR E (21, 2245. 5D
RN, F A E (0.75£0.20) g, Al B R H, A FH
96.46% . LIACRILAEBEIE Z A B2 5, I/NE B E

TRAATRE MR SR SR8 B I v, P39 R (7. 72 £ 1. 44) kg/end’,
HK RN B2 K AR 358 (7. 39£0.99) kg/cm’,
TEMEAK BB ST RN =P TFIRAR
S, LRSS RE 4351 o (5. 63 £ 1. 24) (5. 75 1. 64)
kg/cm’,

2.3.2 ANFEWIEARFE AR ELHR R Bk 5 A,
WAL B A0FT ) R, i SR SE A B SR
PR RRNEE REE REIERY RN, REr
1] F SR SR R A 228 K, R AR AR AL TE R s AR TE AR
[R5 T SR SRR 2 AR , 5 RS ey R R A

= A = e N
F4 AEWEAE R RREHER LR
Table 4 Comparison of fruit traits in different tree shapes at different layers
- B BRE w2 W SR PR E REeY e REiE REE T HE
T b Layer Single fruit Longitudinal Transverse Pulp thickness longitudinal ~ Kernel transverse Kernel Hardness
Tee shape
/cm weight/g diameter/ cm diameter/ cm /cm diameter/ cm diameter/cm weight/g /kg+ cm™2
R4 50~100  14.66+4.57 4.140.59 2.84+0. 35 0. 90£0. 17 2.57+0. 54 0. 6440. 11 0.6640.19  5.36+1.19
Cylindrical shape 100~150 21. 5745. 05 4. 8010. 63 3.32+0.37 1. 0840. 19 3.1940.37 0. 70+0. 08 0.91+0. 27 5.9141. 29
=P 50~100  15.9243.96  5.1440.40  2.980.38  0.9640.14  2.7740.34  0.6340.07  0.68+0.19  559%1.66
Middle trunk shape with
f . 100~150 18.68+4.73 4.6240.54 3.18+0.31 1. 0040. 21 3.0940. 36 0. 70+0. 13 0. 85+0. 22 5.92+1. 62
three main branches
. 50~100 20. 12+6. 25 4.554+0.71 3.00+0. 34 1. 0540. 17 3.0540.46 0. 62+0. 09 0. 67+0. 21 7.20+1.28
UN =5 &
100~150 29. 8145. 68 5.3840. 66 3.5140.55 1. 284+0. 14 3.4540. 34 0. 72+0. 09 1.01+0. 25 7.58+1. 20
Small canopy permanent tree
150~200 31. 484+6.45 5.7540. 80 3.35740.23 1. 0540. 14 1.32+0. 16 3.7740. 46 0. 69+0. 07 7.65+1.15
L 50~100 17. 20+5. 89 4.5640.58 2.9940. 29 0.99+0.19 2.8140.35 0. 65+0. 08 0.56+0. 16 7.09+1.57
NG ETE K AFT
100~150 21.08+5. 14 4. 8440.49 3.22+0. 30 1. 2040. 40 3.0540.29 0. 68+0. 06 0.67+0.12 8.11+1.32
Small canopy permanent line
150~200 21.717.39  4.8720.66 3.3240.31 1.14=0. 21 3.1420. 52 0.7140. 09 0.8140.30  7.93+1.47
=] A =] o [l s
%5 AEWEAE AR E R LB
Table 5 Comparison of fruit nutritional quality in different tree shapes at different orientations
- - BRE Hh2 G e SR PR E Rz BBk REE T e
2 ivA
Single fruit Longitudinal Transverse Pulp thickness longitudinal ~ Kernel transverse Kernel Hardness
Tree shape Direction
weight/g diameter/ cm diameter/ cm /cm diameter/ cm diameter/ cm weight/g /kg+ cm™2
* 18.31+4.56 4.58+0.43 3.1740.42 0.99+0. 13 2.9940. 61 0. 70+0. 10 0. 90+0. 20 5.4440. 89
[RIAETE 5] 19.15+4. 62 4.3840. 44 3.1740. 36 1.03+0. 19 2.83740. 29 0.68+0.12 0.78+0. 21 5.30+1. 84
Cylindrical shape i) 19. 75+6. 06 4.6070. 67 3.1640. 29 1.05+0. 14 3.0140.49 0. 68+0.07 0.81+0. 33 6.03=+1. 00
it 15.24+3.98 4.24+0.91 2.8240.34 0.91+0. 26 2.7140. 43 0. 64+0. 08 0.64+0. 19 5.76+1.23
T * 18.42+4. 87 4.52+0.45 3.1140. 24 1.0340. 16 3.10+0. 41 0. 64+0. 06 0.81+0. 19 5.71+1.01
- 5 21. 08=+4. 80 6. 4440. 40 3.2740.28 1. 0240. 23 3.01+£0. 36 0. 70+0. 06 0.83+0. 16 6.62+2.70
Middle trunk shape with
i) 15.77+3.78 4.3440. 27 3.1240. 44 0.84+0. 14 2.9440. 36 0.7240. 21 0.83+0. 27 5.55+1.55
three main branches
it 13.92+3.91 4.21+0.76 2.8240.43 1.0340. 16 2.6840. 27 0. 60+0. 06 0. 58=+0. 20 5.13+1.31
* 25.88+4.53 5.1740. 33 3.2540.27 1.2340.14 3.39+0.31 0. 68+0. 08 0.84+0. 16 7.41+1.18
USRS 53] 24.15+6. 95 4.71+1.02 3.1440. 34 1.14+0.18 3.16740.42 0. 65+0. 08 0.85+0. 25 8.30740. 98
Small canopy permanent tree i) 22.4445. 49 4.774+0.91 3.0940. 32 1.11+0.13 3.0940. 47 0. 64+0. 09 0.78+0. 32 6.1840. 31
B[4 27.39+6. 88 5.22740.47 3.55740. 85 1.19+0. 16 3.38+0. 38 0.70+0. 10 0.87+0.18 7.67+1.47
* 19. 80+5. 60 4.63+0. 47 3.0740.26 1. 1140. 29 2.9240. 27 0. 67+0. 09 0.60+0. 14 8.03+1.45
INE BRI K A 4T ) 19. 23+5. 34 4.74+0.45 3.2040.28 1.0540. 18 2.9840. 32 0. 67+0. 06 0.64+0.12 7.98+1.34
Small canopy permanent line i) 21.7346.92 4.9640.75 3.2440. 29 1. 22+0. 65 3.06+0. 40 0. 68+0. 06 0.71%+0. 16 7.62+1.96
it 16.82+4.19 4.46+0. 46 3.0340. 36 1.0340. 18 2. 7440. 30 0. 66+0. 06 0.52+0.13 7.26+1.01
—1 7 RI=Y 5 [=} 3 4= A Bl
2.3.3 ARMEAFRBRRELERMELE HE6 KAKATIS0~100 ecm L FH EEEZERA

AL, 4 B TR A R J2 UOR SEE SRR R . REHE
Bl ¥ il R S A WAL A 3R v T3, /N R TR

32.67% 1 150~200 cm a4l & B 5k 34.43%, fH 2%
L76 ANES M EIRAMERLEERNVERET
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P, N 2T 50~100 cm & B HLER & & & ik
1.53%,150~200 cm LA HLER & &N 1. 22% , 4022 0. 31
MEGEAFMEARZERGRLHGELER CHED
A FIARR /NEREE R L GEAE R C & BRI
N FH 85 T PR AR » B 50~100 cm &b 90. 06 mg/100g & ]
150~200 cm Abf4 70. 69 mg/100g, BAETE F1 = F 4
T R SLH LA 150 em 4 B 8 &, 40 5l i 120. 49,
69. 15 mg/100g, RELAFHEEY & B BHERLE
A TR B MG n 2 3 KR NS BLR TR WS T E TR &
B 50~100 cm 4t HA 33. 5%, 1 150~200 cm Ab 55
AV EI Y & B3] 37.00% ., ANFEMIE 2 E 5L E
FRin A BARAF , AT WIE SR 52/ SbE A VLR 4k
AR CHRBHEEY & &SNS THEWE; RFEE
FRRSL BBES BB L= ER P TIE NEREE KA
¥ VINEB R TR 5. 4996 .4. 08%6.5. 62% ; RIF T4
HRREZAEIR S ED L = TR P TIE /NEGETE K
AR VINEBETE K AFTHI TR 22.29%.21. 48%6.,16. 20 % 5
R R L4 AE R C & R4r5R 75.03%.14. 37%.,
86. 18%% s I 5 M [E T 9 & & 4 5l & 13.54%6.4.12%.,
20. 82% . /INEBTETE A AFTHIBR SR S BN A VLR (4t
AR CRRTBEEREY & ENRTEEWE.

®6 ARAMEARRXRLEFRBERILE

wim, /NERZEE A AKRREZAENR S ENRB LR
WA, BAF T MR SR S A HLER AR T e, PH TR . R
FUdLRFE F g4 C &8IV B R L, F
Y143 9155 3] 99. 68.93. 25 mg/100g, £ 4k 75 Il 5 5L 4%
15, SE X405 F7 86. 69.65. 98 mg/100g, A [FIAIE 4R
AL R C S BESISHE AR, /NEHZEE K ATTHE
PENAR BN W B, 2R R PE AL A 1) 4 R RS2 mp
BHEEIE Y& B4 51k 36.28%.34. 62%6.36.31%
37.60% , ZR P 7 23, Jb Al o g IS . EAETE A =
B TR AR T A& I R S ' E
SR NEHETE KA N EGHETE K AT R
PURE LA TR SE AT 3 R 4 & B AR .

x®7 AEMEARAMLREETFTMALLE
Table 7 Comparison of fruit nutritional quality in

different tree shapes at different directions

BRI i3I S ] i} it
Nutritional quality Shape East South West North
LEiSiA 36.19 33.88 35.57  35.04
PS8 cn .
=FHHTR 32.35 34. 64 33.18  33.21
Total sugar
NEFETE KA 34.65 28. 48 34.27  34.27
content/ % o
INERRE K AL 33.01 34. 39 32.69  30.83
LEisA 1.81 1.72 1.45 1.73
AL .
=FHHTR 1.28 1. 34 1. 34 1. 39
Organic acid
MNEFREE KA 173 1. 60 1.50 1.26
content/ % B
NEGEEKATT 152 1.54 1. 61 1.83
LEisA 92.70  132.89  165.53  68.34
fAERCEHR .
=FHHTR 69. 57 85. 44 60.52  46.98
VC content
NEGETE KA 102.76 83. 89 116.72  95.80
/mg « (100g) ~1 N
INEBRE KA 8L.72 70. 77 55.95  52.80
L34 39. 00 37. 50 42.00  40.50
ATV B4 i
=FHHTR 35. 00 31. 50 33.50  38.00
Soluble solid
INEGRIE KA 38.63 36. 00 36.25  38.67
content/ %

INEBRIE KA  32.50 33.50 33.50  33.25

Table 6  Comparison of fruit nutritional quality in
different tree shapes at different layers
BRI WK
50~100 cm 100~150 cm 150~200 cm
Nutritional quality Tree shape
55 34. 44 35.90
PS8 cn . )
=FEH TR 33.99 32. 69
Total sugar .
INEBLRTE K AR 32.71 33.99 34. 67
content/ % .
INEBL R TG K AT 32. 63 33.08 34. 20
55 1.72 1.55
AL - )
=FEH TR 1.27 1.41
Organic acid .
/N R T K AR 1.48 1.33 1.23
content/ % . B
/N R TG K AFT 1.59 1.43 1.22
LEiSiA 109. 24 120. 49
#ERCHR - )
=EHH TR 62.11 69.15
VC content
NEHEE KA 112.17 102.19 86. 92
/mg « (100g) 1 B
INEBL R K A ST 67. 95 62. 67 54.47
[BIAETE 39. 00 39.33
ATV B4 i
=FEH TR 36. 50 32.50
Soluble solid
INEBLRTE K AR 37. 00 37.35 38. 50
content/ % . B
INEBL R A AT 30. 00 31.75 35. 50

2.3.4 AFMEAR T RELEFRLTLE HERT
AT, AN RT3 0obE & B4R, AR vE At 4 N4
S5 34. 059632, 85%.33. 93%.33. 34 %5, E KA
Z L2 EGRAMWIEAREREE S MEHEEERAR
BiK. Rrvadt 4 M HF AR & &L, F¥ 5
A 1.59%.1.55%.1.48%6.1.55% ; = F K F IR
NG ETE K AT MR SE A PR & & AR B0 & ¥

22

3 Hi5itie
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Investigation on Yield and Quality of Jujube in Different Tree Shapes in
Direct Seeding and Orchard Construction

ZHANG Qi"* ,BAI Tuan-hui® , WU Cui-yun"? , WANG He-li' , LIU Jia-cai' ,DANG Xue-ming*
(1. College of Plant Science and Technology , Tarim University, Alar, Xinjiang 843300; 2. Xinjiang Production and Construction Corps Key
Laboratory of Protection and Utilization of Biological Resources in Tarim Basin, Alar, Xinjiang 8433003 3. College of Horticulture, Henan
Agricultural University,Zhengzhou, Henan 450002 4. Xinjiang Production and Construction Corps 14 Group 224 Company, Hetian, Xinjiang
830002)

Abstract: Taking the jujube which was direct seeding and orchard construction in Xinjiang Production and Construction
Corps 14 group 224 company as materials,the four tree shapes were cylindrical shape,small canopy permanent line, small
canopy permanent tree and middle trunk shape with three main branches were adopted, the relationship with four tree
shapes, structural development,the fruit yield components and quality within four tree shapes were studied. The results
showed that crown difference of 4 tree shapes was big,the maximum crown was small canopy shape. The main target
yields were mother branch per plant, fruiting branch, No. of jujubes of fruiting branches, single fruit weight. Yield of
100~150 cm crown was significantly higher than that of 50~100 cm, yield per plant followed by small canopy permanent
tree>small canopy permanent line>>middle trunk shape with three main branches>>cylindrical shape. Characteristics of
fruit in 4 kinds of tree shape was related to layers,and increased with the fruit growth site,and no significant relationship
with fruit growth orientation. The nutritional quality of different shapes and different layers had different fruit quality.
Fruit sugar content, soluble solids content increased, organic acid decreased with fruit growth site increased. Fruit VC
content of small crown shape was lower levels and that of cylindrical shape was high levels,and middle trunk shape with
three main branches was higher. The nutritional quality of fruit in cylindrical shape was high; quality of fruit in tree of
small canopy permanent line was low. The fruit nutritional quality of north crown was low.

Key words:jujube;direct seeding and orchard construction;tree shape;yield components;quality
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