« iRIGFHFZT - wF @ ¥ 2012023):18~22

B S i it X B R E R E S

%ommoat, FOHOH, B R R, B E

(L. P sE R £ AR 2 e B Bl FE37R 84300052, Pl FE ok i Akl )5y, 57 88 BT ST 75 8430005
3. PSR MK G JR B TSR 84300054, BT St DML BT B BTSE 35 843000)

H EATAFRR IR AL BRRANRE AT ERITATAE RBATRE
E oW AEBE M S Jrp ek o b RAY K F 69 % om R, VAR R T L M R R A
ZAMAF R, AAHERET Y ARMAEER AN IZRA, AL T ERREMFIRE, ER K
B AR 09 TR e R A AKIR AR R AR R R F A R A AR A B R E R AGA
MARKBRGEBRAFFF, RO REES T AR, TN . E.FFHRELERAMERA.L0
ATAWERALAEAF TR RAMGRER, FEANH A TRERS, R KREGEIKEF
F L

KW P FE AR HBIX s KT IR R E KR

FESEKE:S665. 1 STEERIEAD:A XEHE:1001—0009(2012)23—0018—05

R R SR BT R, R IR P
58 AR, B E AT AR B IR A2 R R A A
P AR AR AR BT K. BT e 5 i X M &k K 1
BB I TR U AL , T R T R R S 4 H
BB 2 750~3 029 h, TTFEH 169~249 d,>10"C iy 4E

E—EEMN e (1978), X, HBAL AL, H T, HEF A
A% A, E-mail:drh34@126. com.

ESTH: ¥B4ERAREIZRMAMAN A HARB
(XJEDU2008158)

FHIE S 3 800~4 200°C ,4E S JH 9. 9~11.5C, R E
SO, EEAEATHE 2010 48, BT
i X LT R A E AL E I 13. 33 7 hm™ ., (HEZLBA R
BT T 7 b X 21 7 7=l & B B9 — K g %, 2002/2003
2007/2008.2010/2011,2011/2012 4 i ¥4 7R R F2 B 1
URE KA 52008 4F 1~2 H B 58 75 b X 4T IR 82 7 K 3%
FRIEARIR 267 ho' , & PF R 6 720. 4 T o0, HIERERZ
RN 20 000 hm® , 324 900 i Ak , 2R R 5%, R TF i %
720 J7 562, 2010/2011 ZEFF 1~4 a 4B E Rk
36. 3226, FR T HAE M VR ERiK 1.5%, 2011/2012 4R B

IR A 201208 —22 1~4 a G# U 3E R3K 68. 3290, B 7€ B 3% 1 VR E R A

Effects of Copper-Based Nutrition Protective Powder on Apple Growth and Fruit Quality

LIU Bei' ,MA Qiang’ ,SUN Yao' , XU Rui' ,ZHANG Min!
(1. National Engineering Laboratory for Efficient Utilization of Soil and Fertilizer Resources, National Engineering and Technology Research
Center for Slow and Controlled Release Fertilizers,College of Resources and Environment,Shandong Agricultural University, Tai ’an, Shandong
27101832, Dezhou Academy of Agricultural Sciences,Dezhou,Shandong 253000)

Abstract: With copper base nutrition protective agent(CBN1) ,iron-copper base nutrition protective agent(CBN2) , boron-
zinc-copper base nutrition protective agent(CBN3)as materials,the effects of CBN on apple fruit quality were investigated
by field experiment on apple tree compared to conventional Bordeaux Mixture (CBM). The results showed that CBN had
the same disease resisting ability with CBM,and did not make the yield and quality reduce. Copper content in leaves and
fruit was significantly reduced by CBN. Moreover, copper-based nutrition protective powder with iron (CBN2) ,with boron
and zinc (CBN3) supplied iron and zinc during different growth stages,and the contents of iron and zinc in fruit were also
increased. Overall,CBN could replace CBM effectively during all the growth stages of apple tree.

Key words: copper-based nutrition protective powder (CBN) ; conventional bordeaux mixture (CBM) ; apple; quality;
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Table 1  The temperature condition and permafrost depth of

the winter from 2007 to 2012 in Aksu area

2007/2008 2008/2009 2009/2010 2010/2011 2011/2012

R 6] Time
FAF AT FAT  FAF  FAF

HLEHBR<—10CK$/d 6+21+3 11 0 22 26

ESAYR<—10Ca%/H 3 1 0 3 3
gk HR<—15CKH/d 7 0 0 22 6
B8 HBR<—20C KRB/ d 6 0 0 0 0
<—20°C KRB/ d 12 0 0 0 6

H B ARIR<—10°CHRE AR a1/

AH 12,15 12.31  12.24  12.14  12.10
el H #4938/ °C —16.9 —8&1 —10.2 —13.9 —17.2
WS IR/ °C —22.9  —140 —142 —19.1 —2L9
RV 1 B IRBE/ cm 56 49 56 99 80
1~3 a 4P HYRE SR/ % 10002] 0 0 41. 62 71.10

L& 11 A EBU4E 2 A,140 2007/2008 4E& 22007 4Ef 11 A = 2008 4F
B2 B, T2 BRAEY E 24 YR M T+ Fon H E A B .

Note:1. Winter mean from November to February next year, for example, 2007/
2008 winter : from November 2007 to February 2008, the same below;2. Daly mean tem-

perature respects the mean of 24 datas;“+"mean interval.
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Fig. 1 Freezing injury condition of jujube in Aksu area
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Fig. 2 Freezing injury index of jujube in Aksu area
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Table 2 Cold resistance capability of different jujube varieties

HLIEHETRF Strengthen of cold resistance
G YT HEA > B R > AR
SRR TIRA B > R > B R /N>R > HE >
[R>S A A Uk A 7 > 0 A B R > o il > FRE > 2004024]
BI/INES LA F > >GLE>LH

SHAEGSEUNESERSKERSBFEESE4 3 E>HEKR 20090151
>R R

RS B B> R
WOKEHSE | EHH FES B> £
AHSPRSLHSTE> G B 1 5>FH
A B WAL T B> AR A B>
B 1 B>HRE
F3 2012 EMEAX AR MEHT
REHBREEELEERR

Freezing injury condition of ¢ Huizao’ and

i ] Time
20030141

2009L12]
2009[16]
20100151

Table 3

¢Junzao’ under the same environment in Aksu area in 2012

o HRERE WERER
Freezing injury index/ % Freezing injury rate/ %
2 a‘ JRA 29. 74a 70. 27a
2 a*IRA’ 24. 05b 65. 65b
3 a‘ KA’ 35. 63a 64. 00a
3 a‘IRW’ 30. 00b 60. 16a

T <R R B 5 A [ e e D ) 22 5 <S5 6

Note: Different letters mean difference at 5% level.
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Table 4 The effect of winter irrigation on freezing injury ratio of

jujube under the same environment

fif ] Time YATHA  l0/TEE 11 ATAW 1ATRE
2010/2011 4§
11.32 14.57 29.22 39.54
3 a R E R LR/ %
2011/2012 £
18.22 24. 89 38.33 53. 44
4 a ERWUERER/ Y
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Investigation and Analysis on Freezing Injury of Jujube in Aksu Area

DANG Rui-hong' , LI Xin-xiang” , HUANG Ai-rong® ,SUN Shi-guo*
(1. Aksu Vocational and Technical College, Aksu, Xinjiang 843000; 2. Aksu City Forestry Bureau, Aksu, Xinjiang 843000; 3. Aksu
Meteorological Bureau, Aksu, Xinjiang 843000;4. Aksu Institute of Forestry Sciences,Aksu,Xinjiang 843000)

Abstract: The condition of freeze injury on the main varieties of Ziziphus jujube cv. ‘huizao’ and Ziziphus jujube cv.
‘Junzao’ after sprout were investigated. According to the results of winter injury incidence, and the effect of the
meteorological factors,age,varieties,and field management on freezing injury causes were analyzed. The purpose of this
search was to let the jujube safely live through winter and reveal the main causations of freezing injury in Aksu Area. It
could provide the scientific basis for jujube production. The results showed that the continued low temperature, extreme
low temperature,continued extremely low temperature, temperature fluctuating during the dormant stage and the early
arrival low temperature before deep dormancy were the direct cause of frost. With the age growing, the freezing injury
incidence of jujube was declined. In the main varieties of jujube the cold hardiness of ‘Huizao’ was stronger than that of
‘Junzao’ ;in addition, we could improve the cold resistance by paying attention to apply the microelement fertilizer of
Iron,Manganese,Zinc and finish winter irrigation before late October. After the freezing injury happened, must take the
measures to remedy. Because it was beneficial to recuperate tree vigor and furthest reduce the loss.

Key words: Aksu area; Ziziphus jujube cv. ‘huizao’ ; Zizi phus jujube cv. ‘Junzao’ ;freezing injury;low temperature
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