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Study on selection of better double-paper bag for red Fuji apple
in northern Loess Plateau of Shaanxi Weihe

FAN Chong-hui' , WEI Jian-mei'* ,GUO Rui-gang' ,ZHAO Zheng-yang'

(1College of Horticulture . Northwest A & F University ,Yangling »Shaanxi 712100,China;

2 Changli Fruit Institute , Hebei Science Academy of Agriculture and Forestry ,Changli, Hebei 066600 ,China)

Abstract; In order to compare the effects of fruit qualities and the invasion of disease under the differ-

ent bagging treatment, the effects of 16 kinds of bags on the Red Fuji Apples were studied on the Northern

Loess Plateau of Shaanxi Weihe. The result shows that the bagging of red Fuji apples can improve the

smoothness index, coloring index,fading green index and anthocyanin content, noticeably, besides the fruit

rust index,chlorophy content,simple fruit quality, Ve content and dissolubility solids content are decreased

noticeably,and the emergence of disease and insect pest are less. Calculating these index comprehensively,

we can conclude that the better double paper bags were Xunbao, Jinggong. Guangliang [[ , Guangliang [ .

Sangin, Xiaolin, Zhaofeng,and Qinghe in Luochuan, which can be used for producing good apples.

Key words: Northern Loess Plateau of Shaanxi Weihe; red Fuji apple; double paper bag; selection of

bags

e S S X N TRERE Ny 1 W GRE 5 GRITN
W25k B EAR R AL I R ERE U iR
o SR it O SR SR A (R AR TR R
TR0 N T 3 3R 1152 5 B — I 2B R i it
O A WFFE R B A [ il 24 SR 4 o i g 39 2R i o 1) £

*  [ARmH BT 2006-12-15

[E4mH] ERT LB 5 H (2004BA516A10)

5 BCR AN I HLsk Ff 5 2008 2 Bl 2R ot Ao
BB A8 XA SR AP R TR T A 22 5 40 2
SR 0 1) S0 R R S U AR A 4 v R LA
FURRCR A o B T bR R R A K iR
DX 21 B AR T AR T R (ER i TR

FEHRA ] TS 1956 —) , 55, BRPTAL S B8 - 8 SRR A L R B R BIF 5



ARRARERBOCR B Z RGN T, Iz i EARAR
MREZ RS ZASE B RREF R LK E
H. 2 m 7300 5 A& 5 sk e . B G, AE 7
2003 AR5 (1 HE Al _E . ST 2004 AR R T T B R
B B LR SUZ ARAR AT 1 A E 1R S
i TR AR A I R AT O L AR T A R R AR AR
ROR S DU 16 38 A T8 AL S R0 A XA SR AR O S
RUEHRMSE

1R ik

1.1 R 54aE

I8 E B P 3% 1] B SR AR Q) SR S B 1 AT, el
MR 211 000 m, JCHEME A5, R B A o TRk 4l s
A 10 A R G5 4ETE L KRATHE 3 m X5 m, 4
KT — M. R A KR R B AR — B, i
£ 16 R4S T 06-10 HEATELSAL I, A R85 B
3Bk EHRE 120~150 RS2, IR E LSRRy 3t B .
IR T 09-30 BRAPE . 10-03 BRN4AE, 10-11 KUk,
AELEXT R 5 B4R R R, £ I A L 48
SR s RSB A A FEOR AR S 7. 5 kg, 38 ]2 P A AR
S AR AR
L2 MELERERFE

BRAMS IS H A0 G5 1T £ 48 F R £ 4% 1 & b
P ) ST AR SR A5 B W e HEAT R UE A, SRR
WG 2 P S S A R B R G T R R R
FEBC R R B0, 0 L SR T R R mT
Y AT R Ve AE T RIS K =

BB OAREI NS H0 H R H R
LHEETE R Y 1% ~30%;:2 %, R HF GBS
30.1%~60%;3 2%, B2 @A H 60, 1% ~
90% ;4 %, FrF AL 90. 1%L b, RIEEE
B A 1 G TR IR R B4R 2 4,
HETHTRRERE | G 53 9, AT BOGHT 54 2 R DG
AR RBIEE R 5 G 1 H R T 2
HLRMA 0.5 em® DLUF B3 9, R MA 0.5~
1.O0em> B84 K. R AE 1.0~2.0 em® & BE; 5
P RMA2.0 em® DL EEERE, SRR LR TE R M 4
Pl G R AR ;2 G, Fam IR ok (05 3 9, B I B
AR KA G., HOBB =SSR RL AR
O /e BB X B R B s REDETE IR B =S (85 %
TBOGHD /BB AR 208 B = S (5% G B
XPHO [ BREG R B =S (F PR X HHO /
SRR = IR/ A .

SESCRE ) GY-B RIS SC0 B T ) L 50 AT i

PEREE )& ] WY'T B¢ DR 5, al 3 % IR
i E W . Ve & T 2. 6- SR kY
DR 2R B AR T T R 2 28 3 1 L Gk e

2 AR5

2.1 AEREXMNFERRILIN AR

F 1B R R, 20 R AR AU RE s
Vi, TE B R R RED R R SO B T
A4S L TC i A AS RN IR . B8R WL 4R 4% 4 3 22 8] 1)
R ETE R BORNE 22 5 AR BR/AINRBUZ 48 50, 72 3%
D5 ] HL A U2 AR 4% o SR T 3% 14 32 11 5 T 25 5 S &
F o ANIA R ARAS X S 45 15 00 B AR SO A — 2L
A 11 FhIRAS HXT IR B SRR AR A 5 A A A B K

STV F5 HAORN B o o A SR S SO ¢ ) T AR
B MIREREE AT LUE B 48X R 48 50 52
PV T N (EE PV R e S S i DL
UM, AL BERR T B AS T Y A A8 KT
IR 2 4% B L J 8 50 BECBE T A1 H At ik 1 3% 5
MR Fo A 4 Bl i 2 I X R At 55 060 iR 2 S
ETE N

Hi 2 2 T, B ol AR XU 4% 0 4 45 46 U2 48
Ao 2 H At WU R4S 1) 5 50 25 €0 98 B0 out BE i
P2 o ) S B2 A4S FIORE T2 4% 1 25 €645 iU
1o FEACIR B 2T B s B RUR R4S I SR SR S 48 Y
e St T RSB BEAS RN TG 45 A 4% L HErh AR L
2 4SS AR 2 AR AR T A A2 404, 5 T 4 AR
R 2. 27 G AN IR BRI 1 BUZ 4RAS

HRAEE Ao 2 i SO H A R e 1R
M CARDL . 3 2 T A1, £ U2 R4S 3% P I
THREMM GRS E. BERG THATT &, B
TR Z N T, MRS e, Hohf
TR EF T & m, MR R KRZ., 1E
HH/MRRERERSRE. HOREA,H
GIRECR 1,00, BRI F 3% )1 R 4 24840 Y
AR BUARARLE R X IR SR AS S A AR RUZ A8 41
HA A B A8 50 15 0. 90 4L |

ZRA LA BTNy, B A8 0] RS2 A0 W i T 4 1
U0 T U2 R4S AE B 5 2R S AU 1 &K
R IR A) T2 48 R TRUZ4E e s2 115
8 ERAZE 1 548 SR MER U2 4E K
XUZ A% B 5 FRUZ 48, 1 B IR 928 % @ b, 1 1 6
T AN A R



*1

AERFNBINRELE T RELIU R BFRHIZ

Table 1 Effect of different bags on outside fruit quality of red Fuji in Luochuan
pis:! R g PP RTE RS R RIEH8 5
Treatment Fruit weight Brightness and cleanness index Rust index Fruit shape index
K TXUZ48 IGBB 256. 6 bcABCD 3.38 abA 2. 21 abcABCD 0. 90 abcAB
=4 W E 4% SQBB 242.7 cde BCD 3.49 abA 1. 85 bed ABCDE 0. 89 beAB
JNFRRUZ A4S XLBB 252. 1 bedeBCD 3.14 bA 1.67 dCDE 0.91 abAB
JKFE W Z4% ZFBB 242.1 cde BCD 3.55 aA 1. 93 becd ABCDE 0.90 abcAB
SRR 1 5 GLBB [ 257. 2 beABCD 3.48 abA 1.73 dBCDE 0. 89 bcAB
JesE 2 115 GLBBII 246. 8 bedeBCD 3.62 aA 1.54 dE 0. 89 bcAB
62 S X2 4% GLTHBB 256. 1 bed ABCD 3.49 abA 1. 95 bed ABCDE 0.91 abAB
A EXWZ 4 XBBB 250. 0 bedeBCD 3.48 abA 2.30 abAB 0.88 cAB
FHMAZ4$ QHBB 262.9 abAB 3.50 abA 1.74 dBCDE 0. 89 beAB
23 HB AR 4% LQDBB 245.5 bedeBCD 3.39 abA 2. 17 abcABCD 0.88 cAB
4k & WZ4% LFBB 247.9 bedeBCD 3. 44 abA 1. 95 bed ABCDE 0.92 aA
A4S SNBB 238. 2 deCD 3.65 aA 1. 63 dCDE 0. 90 abcAB
i A AL A4S SNHBB 261. 6 abABC 3.62 aA 1. 88 bed ABCDE 0.91 abAB
H A 4 WZ 48 SNGTBB 237.5 eD 3.44 abA 2. 25 abcABC 0.91 abAB
¥ 4% SMB 275.9 aA 1. 68 cdBC 2.32 abAB 0.90 abcAB
T Yifiss WEB 263.1 abAB 1.96 cB 2. 04 bed ABCDE 0. 89 becAB
X} i CK 262. 6 abAB 1.50 dC 2.41 aA 0.90 abcAB
1« [ BB 5 45 AN ) K 5 7 B3 22 5 3k i .3 7K F (P<<0. 01) W R AR /NG 835 22 57t 3K W3 K F (P<<0. 05) . T & .

Note: Different capital letters indicate greatly significant difference ( P<Z0. 05) ; different small letters indicate significant difference (P<C

0.05). The same as follow.
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Table 2 Effect of different bags on pigments and colors of red Fuji apple skin in Luochuan
i 30 B BEIEH v el BRI TR
Treatment Color index Green fading index Chlorophyll CRIILEE E ’ /\Enhocyanm/
Anthocyanin Chlorophyll
K LWZ4% JGBB 0.99 abA 3.64 aA 0.017 hGH 0.154 dD 9.05
=ZWE4$ SQBB 0. 96 abcABC 3.78 aA 0.017 hGH 0. 149 dDE 8.76
INPRALUZ 4% XLBB 0. 95 abcdABC 3.43 bB 0. 023 eDE 0.210 bB 9.13
JkF W JE 4% ZFBB 0. 95 abcdABC 3.81 aA 0.016 iGH 0.117 hiHI 7.31
JeEMZE 15 GLBB T 0. 96 abcABC 3.75 aA 0.022 efEF 0.152 dD 6.91
HrXZ 1% GLBBII 0.97 abcAB 3.87 aA 0.017 hGH 0.115 ijHI 6.76
2 S BB WUE 4% GLTHBB 0.97 abcAB 3.90 aA 0. 009 IK 0.134 fF 14. 89
] W)z 4% XBBB 1.00 aA 3.96 aA 0.020 gF 0.346 aA 17. 30
FH M WZ 4 QHBB 0. 95 abedABC 3.81 aA 0.014 jHI 0.126 gG 9. 00
LA HAUZ 48 LQDBB 0. 88 defBCD 3.68 aA 0.024 dD 0.160 cC 6.67
4k WZ4E LFBB 0. 95 abedABC 3.81 aA 0.010 kJK 0.118 hHI 11. 80
bl W2 4% SNBB 0.91 cdefABCD 3.72 aA 0.013 jHI 0.102 kJ 7.85
i e X A% SNHBB 0. 94 abcAB 3.92 aA 0.012 kJ 0.112 jI 9.33
AR A WZ 4% SNGTBB 0. 95 abedABC 3.75 aA 0.021 fgF 0. 148 dDE 7.05
¥ 4% SMB 0. 87 efCD 1.36 dCD 0. 046 cC 0.119 hGH 2.59
T Y14 WFB 0. 92 bede ABCD 1.96 cC 0.069 aA 0.143 eE 2.07
X 1 CK 0.85 D 1.16 dD 0.059 bB 0.095 JK 1.61
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Table 3 Effect of different bags on inside fruit quality of red Fuji in Luochuan

3 LB Ve R/ mmemmm R % /B

Treatment (kg = em™) (mg -+ Kg™ 1) Soluble solids Titratable acid Sc?luble SOIId?/

Flesh firmness Vitamin C Titratable acid
K LXUz48 JGBB 8.5 bedeAB 15.6 gF 13.9 bB 0.38 abA 36.6
=R MJZ4E SQBB 8.3 bedeBC 16. 9 {gEF 13.1 bB 0. 35 abcABC 37.4
INIEZ 4% XLBB 9.0 abAB 21.5 deDE 13.5 bB 0.37 abAB 36.5
JEFEWZ 4% ZFBB 8. 2 bedeBC 18. 2 efgEF 12.9 bB 0. 30 cdeBCD 43.0
JesERZ 15 GLBB [ 8.1 bedelBC 28.0 beB 12.8 bB 0. 32 bedABCD 40.0
FeEEXZ 5 GLBBII 7.2 1C 24.1 c¢dBCD 12.8 bB 0.39 aA 32.8
S 4 B2 4% GLTHBB 8.8 abcdAB 26.0 beBC 12.9 bB 0.36 abAB 35. 8
] % W2 4% XBBB 7.9 defBC 28.6 bB 14. 2 bAB 0. 38 abA 37.4
FHAZE 4 QHBB 7.9 defBC 20. 8 defCDEF 13.1 bB 0. 34 abcdABCD 38.5
LR ZFH W )Z 4% LQDBB 8.8 abcdAB 20. 2 defDEF 13.5 bB 0.38 abA 35.5
4k WZ4% LFBB 8.5 bedeAB 16. 9 fgEF 13.4 bB 0.29 deCD 46. 2
e UZ 4% SNBB 7.8 efBC 18. 2 efgEF 13.2 bB 0. 34 abed ABCD 38.8
e X A% SNHBB 8.9 abcAB 28.6 bB 14.1 bAB 0. 35 abcABC 40. 3
MG AZ 4% SNGTBB 9.6 aA 28.6 bB 14. 2 bAB 0. 34 abcdABCD 41.8
¥ 4% SMB 8.0 cdefBC 24.1 ¢dBCD 13.7 bB 0. 34 abcdABCD 40. 3
T fi 4¢ WFB 7.9 defBC 28.6 bB 13.0 bB 0.27 eD 48.1
% # CK 8.4 bedeABC 38.4 aA 14.5 aA 0.39 aA 37.2
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