5 B 2

2018(02) :52-58

Northern Horticulture - PARIBI -

doi;10. 11937/bfyy. 20171515

FEERBARAPEHLEEERNET
CE S NER S NS R NN

(PHALRMBHEIR 2 bl 222 B, BRPY % 712100)

W E ARG TRBEIBZFERSHDEFALE L7 F BN F A XAM,
MET EHBFRBLEPRE TERABHEE. THIRSERERIBE 2T EE
BBEERR RO R LERE, ST AN ERBA R RO R-RHEE B, A8
AR T R ER KM PR RR A E R, ERAV . FRARIEY AAER
R RN E EREBEFRTEHIRAZTEREZIMA, 5TELANY L EREFE
R22RFEML, B IEHLEERETAENRBERRIE .,

REBIR SR 5 SR s T e (B IR

FESHES:S661. 101 XEAARIREE: A XEHES:1001—0009(2018)02—0052—07

BRP AR E R KRR A R —, 2
MR REAWERAE XN, dR2rkiE R
SPIRE AR ARHX Y, TR BEE PRI Y
REH O, WL E R TR A2 H S T
T S SRR RN R T % AR RS SR A B
SRUCHIIC U B SRRSO R
PR AR R . RS R REREF R
2, RAR SN NOEE, SRR MR E AR
Wi B . 2R A R 48 B, 00 BE J R, R TR JE2 R
HAEIRN A RER B e R SR i R I
A A B » T ERATEL =5 i 2

F TN [RVAF 3 B IX 18] SR S A BE A7 7R —
5, ORGS0 B D H X LR 4 E &
RIS EUR WA . BRI B ) R AR
FERARGEAL G B Al SR R BOR 0 S R Wi » (B3

E—EFE N ATHIE1992-) &, Ly TEIBAL LR
EMRAFTEOARERE L E A RAA S, Email,
934813796@qq. com.

BEEE IR 1964), B, B BAREA, #iZ, L4
S ATERFRERE QR HER I HAREEFHE T4,
E-mail; renxl@nwsuaf, edu. cn.

HEETH: REFARREBZRKZERERTYAD
(MATS),

YrE HHE:2017—09—04

SEAA IR SZ R R A IR B AN ER R Y
S, S AR R R HOR 4 R MO A TE R R A
Bk, BN 2016 4RI T BN REH “go”
SEAAEAENY 4 H 16 B, A BRI R E)E 150 d,
M9 A 13 H3ERBBN L. MirE 8 A
31 H @md” SRR ER G P B LA B M e A B4R
PR SR B 2 R L R AR R T AR
FH I T AL B A SRR MK W I AT R AR R
FIdE . AN SR 2 0 1 T 5 S SRS Al JFOR B
SE SRS R B B BRI B (H M TR 2
XHRIR AL A ZOR BN PRI F T4 ) B A = 5
Bt KEBFFI R -G B (A 1 H R
B LRI R/ , 2 WS SR Rl 0 BE 1 {8 T
HABOTES T H AR B, T EA
SPEENL T Mclntosh ?00“ 58 i 7« 7 4 4 70
R TR B R A AL N AR
st o SR S R - A e € PR3 L SRR BT A
R EEEL™ EEBTZAH. BETHRET
TR X e Tra g B M RN T
SRt B - D R e L PR3 L PR AT ST LA 4 A
SRR RN B TN &R R RN S
R HIE T 4 Fhsp SR b R R ) AR AT b Gt
G2 IR, DI T 3 XX 4 A3 2R 5 R B AR
FRNWARM SR .



2l

it B B Z2 53

1 #H57FE

L1 ResH

e R R 1</ = it 1 ) e
SERRAER g BETE A T FH B s 2 P Jb R iRt
BRI
L2 RKEHE
1.2.1 HERPRE

B A A TR SR B A [ DX 3R L 3% B S M
Bl i fgot L Jo o B S 5 Ak, HE AR I
T20164F8A1HE12H1H.7E4MERE
FhERS BBV ET 1 - H 226 G Rk B R IR
G 2~7 d, HRERTIEMBEARKIFEZ R IE. F
W43 33 RS SRR AR st A1 BT 21 iy i B ik B
6 LI RENLR A R RN SR 6 MR, &
WAL 30 A MHASE R A TSR, LR E L
BE.&H.
1.2.2 JEBEEHSE

DAL SR B . MEFRFRIR 8.8 g it
A8, B 30 mL AR ZRBUK B 2 52 20
s FERRER 2. 2 g ITLES & 0 A B B W L
PR BORG R0 el KSR R
1 000 mL, IR TR (RS AT, EC A7 IO

2) Y ta )y B RFE R BT . K
(4 TR B T TR 1B A\ BB SR LI L T VIR B R
5~7 mm, 5L M [EIREET L A SRAw o A SR S
BT TR A -SRI W, 1 min JFHCE . K
BUCR M SR L G4 4 ) TH 43 5 2 B Enza Fruit
Maturity Procedures Manual 2011 40 [& % 347
FHPERE  THEAE i P A O IR BUC R IR
BRI TE R R B T T2 )5 vE M G s AR I RIAE
MR A R = 2 GER R A REOGRHIR L
B0/ REL B

DVEM YA ESIVE, RaEFEILs R 8 4
S50, DR BE A i B3 e 8 AR
P , R 40 SR S e D) v e £ AR B, i R P VR ER
Y R KRB MR 1~8 NER, IRl 5 8
ANVER S B RO . F Photoshop il
B RIE “ & “ P& 8 B MmN F
SV S TE R L £ B

1.3 IRENE

R BURE IS » 7ER AR 4 B e 3E 5% LA 2
FobR. SRSCHE R A GS15 7K 55 LA B iYL
M BRL B 11 mm, W E R E 10 mm) ; 7] %
HEERYE B R B A Atago &5 PAL-1 B
MR T R 5 A BR A ok FH GMIK-835F
SEHRER B E s B 30 MR EE 3R,
1.4 BN

R F SPSS B4t e Fdis #4722 5 W M
A 2 4 A » SR ) Origin (version 8. 0) %
Wi T4,

2 GHRE5HMH

2.1 EREAEEFIRIARNTUUREE
BEfR S RSB X ES

H#& 1A LIEH, FEE SR B2 W i,
ANERGFFHRAGEEHE T HEEHE, HF S
FETEN R AW E T R BT I
BEA B 32.71%.31.93% ., 24, 02% . 24. 04 %,
“EEMEE T REERR, LR, S
PR SRR MO 2SR , FITE HE EDE M & E W B
LIt AR TFNEE 7RI E
ETRWK YA BEHE Y S &S5 A F
13.88%.13.62%.17. 46 %.,15. 76 % , Herp“ 8 1=~
AR Y & B E R, T a7/
W SR S S0 B P R A, 4 A ot o SR S T R A R
SRYE TR, RBGR I “WNF 3E” 1 7]
EBE R E 0. 4%, TTRES & F A
Ko TERPIIA“TEPE"ME L7 REH AR
TR, B LIRS AR LB, 9
AOHW 5% EFE 10 A 12 HIW 72%,10 B
17 HUE AR, “amd” BT i F
R OFESEEELATRS  MEEFEOFN 0%,

B 1A LUE L, B A RS A E B3
4 MERSEFMHERTEEE B, BH#ER
1 TR TR BT B 4 AR PR SR
BINRTER IR BRI SRR T E R S
A REIEY S B AR R F MR (P<
0. 01) , FoH SE M HE BUEE Ak 5 SR PR A8 B N W] U A R
GEEREZERMXP<0.01); MBS
BYEERY & R 2R D E EAEX(P<0.0D), M



54 It B B Z2 1AM

HORRE, TR EL7ERNEARE ARG RLER B S R
ERHEEE A ER B FEM(P<0.0D, 5  HisEwUiHx,

X

Al 5T

Rl AN ERSHHAITEPAEERNTEARESEMIERNEXKE

Table 1 Correlation of four apples varieties between physiological index changes and starch index during the maturation process

PR SRk B (e AEEERY SR THERE R E<jikd
Apple variety Harvest date/(H-H) Firmness/ (kg * em™2) SSC content/%  TAC content/ % Coloring ratio/ %
08-08 10. 09a 11. 98a 0. 58a 0
08-16 9. 26b 11.93a 0.53a 0
08-23 8. 90b 11. 74a 0. 48b 0
08-31 7.91c 12.13a 0. 50b 0
“ & t” 09-09 7.55¢cd 12. 34a 0. 41b 0
‘Golden delicious’ 09-16 7. 08cd 13.05b 0. 36bc 0
09-22 7.04d 13.37b 0. 32¢ 0
09-30 6. 79 13. 88b 0. 28d 0
N Gl P S (€]
Correlation coefficients against SI —0.969m 09197 To.98dn
08-11 9.52a 12. 04a 0. 64a 5a
08-18 8.33b 12.45a 0. 62ab 4a
08-25 8.10b 12. 70ab 0. 54ab 11ab
08-29 7.53¢ 12. 85ab 0.51b 22b
“Frane” 09-07 6. 84de 13.18b 0. 40¢ 42¢
¢ Jonakin’ 09-13 7.17cd 13.23b 0.42¢ 44¢
09-21 7. 04dced 13. 38b 0. 30d 58¢
09-29 6. 48e 13.62b 0. 28d 71d
SREMSBIHXRRR
Correlation coefficients against SI —0.9%8 09857~ o970 0.960% >
08-22 9.41a 12. 34a 0. 53a 9a
09-09 9. 23ab 13.11a 0.47a 15a
09-16 8. 72abc 14. 47b 0. 42ab 24b
09-23 8. 35bc 15.37¢ 0. 39b 36b
“E+” 10-07 8. 15¢ 16. 21c 0.37b 65¢
‘Fuji’ 10-12 8.07¢ 16. 58¢ 0. 37b 72¢
10-17 7.63d 16. 75¢ 0. 31c 75¢
10-24 7.15d 17. 46d 0. 34be 78¢
N Gl P S (€]
Correlation coefficients against SI 098z 09087 —0.9z87 0965
09-16 10. 44a 11. 60a 0.72a 0
09-23 10. 39a 12. 27ab 0. 69a 0
09-30 8. 77b 12. 34ab 0. 61ab 0
10-10 8. 63b 12. 93be 0. 61ab 0
“RME 10-24 8.56b 13. 30¢ 0.57b 0
¢Granny Smith’ 11-07 8. 14b 14.63d 0. 53ch o
11-14 7.93b 14.81d 0. 50ch 0
11-21 7.93b 15. 76e 0. 44¢ 0
SREMSBIHXRRR
—0.913* * 0.980* * —0.982* *

Correlation coefficients against SI

RSB E AR RN FRERAE LSD BEAE P<0. 05 KFE 2R BE; * » Tonfe P<0. 01 KF FBEHX.

Note: Different lowercase letters indicate significant difference at 0. 05 level by LSD test; * * indicates significant correlation at 0. 01 level.
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Fig.1 Variation of starch index during maturing
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Fig. 2 Starch staining map of apple section
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Establishment of Starch Staining Patterns in Different Apple
Cultivars at Maturity Stage

HE Wanru, WANG Junfeng, LI Gaochao, REN Xiaolin
(College of Horticulture, Northwest A & F University, Yangling, Shaanxi 712100)

Abstract; *Golden delicious’ ¢ Jonakin’ ‘Fuji” and ‘Granny Smith’ apples were used as test materials.
The changes of firmness, soluble solids content, titratable acid content and starch index were analyzed,
the degree of starch staining in the cross section of apple fruit at different harvest stages were
measured,and meanwhile, the iodine-starch staining patterns were built for four apple cultivars in
order to supply reference for apple harvest in Qianyan of Shaanxi. The results indicated that the starch
index showed a significantly negative correlation with the fruit firmness and titratable acid content in
the four apple cultivars during ripening process, while a positive correlation was observed between the
starch index and the content of soluble solids, coloring rate. Taken together, it suggested that the
starch index could reflect apple maturity objectively and the iodine-starch staining pattern built could
provide a reference for the apple production in Qianyang,Shaanxi Province.

Keywords: apple; harvest period;starch staining pattern



