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PRI AR AP AR R R (Malus
pumila ‘Huimin Spur’ Fuji) 4% 12 45, 88 R b “ T
M’ (Malus pumila ‘Orin’), RIGERERREE 3 m,fTHE
4 m REARTEMRIAE, SR Tt AT £ O
PG . ZANEIR 50 m, FPHRIR 12°C,FEK & 488 mm,
L2 Bk

F 2014 47 10 A, HUR AL A 8T £ DT H
R RRITRARRAR AR RS R 2 A, KR b
—MRRAEFHRE, REH R R E AR,
BAFERGE R ZAERE O RRM S iR E 2 2K,
DAFHSBI0AR  HE Z4 R f) 3 SR el VS 3o B, AR 41 3 56 el
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SERREI, R REE SR E 5RO AR
ROV IERM R 5 AR 0 HGFHR) , RMF ;1 9,
RFET0%;52 K, 1000 < FF<80%;3 H,800<<H
RAR<90%6;4 FLHBER=90%, 2Bl v BUAS S ] 3E R
B 3 AR, AR SUR R i 1) [ 35 SR T 4 e i) LR R
KAEPNEN . BHRMEER 1 MEAEREREW RS
LRI A6 TR BT RECRADTF 2045, [FIAH%
B3 AN HEAY B 1 A AR 5L, K SR ST B SE
E A HREEER, S RISHTREE, RLEE, R
SERIEEER Y AR NERERE KE R E, RAEE
AN R AFRERE, RARET RTR (KB
B S VB SR PRI B . IR & K B b IE W SR
FIRAKRE .
1.3 IENE

RBRAEEED RRERARFRFHRE
5 SR BE ) GY-1 AU SR SR BE 0 R SR ST VA
e & B AF RTINS MR E K E R ERA
WAL A R AR R E R AT R VIR
SERAERAT R B A 1 em D7 AOSR A, BT T R B AR
A FE AR T AR IR B, FRIROR I & A 2 IR
W5 A5 A FEIR ST 4 SR B, SR AU A A, B AL B BBUR B2
RN Z) 200 g FHFEH 105°C A E 20 min,80°CHEZEfE
OB HATI RTGREMNE. A& ERAIIKEN
E B ER RS AR S SRR
FHHUBHR A S B TR R SR 2 (ICP-AES)™ %
BHA EIERRAFIRARR R 1 L AR EA
FABK AT RSB  , m2 iH 3 SR 5L, AR IE # A
TR ] B R R I
L4 BdESr

R FH DPS Fi1 SPSS #5447 85 7347
2 HRESW
2.1 OR[AISESRFE B 2R

VR AR, SRR — AR AR SER M T 8 Ak

*2

IR R ESOR 8 HIRIFILZER . hR 1 ATLIE
EERGEMER—BCRE —RR R EF B E,
FURBHER E 2 BWMAURBYTE 0N L, BT 3
GURN 4 5 R P " RUR R AR B R AR
2 FBURRGHIH 62. 7060 TL 4040, 43R T 1 A
2%, BIWMBRBYAERBEESR.

*1 ERERREREARLS
Table 1 Cracking fruit rates and
fruit cracking grades in each orchards
BB — Orchard one g~ Orchard two =)

I B Item

& % E % Orchard three(CK)
HRR

93.3 A 821B 71.4C 627D 0E
Cracking fruit rate/ %

HRE)

4 3 2 1 0

Fruit cracking grade

R —ATRFE KRB F R4 B R 22 5 58] 101k BEKT.

Note; Different capital letters in the same line show significant difference at 1% level.
2.2 RFSERFERERERGE O ATV B Y& B X
B RZ IR

TAELIRR Y, R — . ZRSER MR S T A BB AL
WA SRR A, BERIEH g R A TT AL, SR O 2R A A
REFRT2 AR PR RHE, BRMNENRE
1. 94~50. 71 cm, 5B EE 0. 05~1. 91 cm, 2458
Y FERE 0. 18~1. 32 em, BAANZREERAS N 26 om, B
H1.50 cm; BN REER FERY N 150 em, T E Y N
0.11 cm; B AE R I O 2.36 em, IR IR KA
0.08 cm, K 2 KW, RpE— MR =P Lid R MR ™
AR R AR BRI B A SRR R I N R
AT P TR & B AR B R T IER R 5
0. 05~0. 25 AN 73 s s BR AR — 2R H AW B A )
RELHN B FE SR A R R 2 B R T
IEFR, KR — R ERRM L F AR ARZ R
BEREHRRK 9. 69 pm, {H 2 NMRERFRITIERER
R IE SR B A 52 TR B 3 A 0 2 DR o R el S R
HfRZ IR .

BFRERZARBRARATRIEERYNSERAREERE

Table 2 Fruit cracking situation,flesh soluble solids content and cutin layer thickness in each orchards
SR — (&) HE—E R = (&) E L ¢ ))
WE X} B CGE#)
Orchard one(Heavey) Orchard one(Light) Orchard two(Heavey) Orchard two(Light)
Item CK(Normal)
L83 EHR L83 E#HR L83 E#HR BB EHR
PR Single fruit weight/g 321.9 243.3 284.0 272.0 283.6 206. 0 335.0 257.5 355.0
AT M EE Y & & Soluble solid content/ % 13.5% * 12.0 13.4% 12.5 15.0% * 12.0 14. 7% 14.0 13.0
B BKE
30. 35 — 15. 62 — 20. 65 — 7.99 — —
ZRFOL Total crack length of single fruit/cm
Fruit cracking ~ 2448 F34 5% ¥ Average crack width/cm 0.59 — 0.42 — 0.33 - 0.22 - -
situation WUBE VK BEE Average crack deepness/cm 0. 63 - 0. 46 — 0. 44 — 0. 09 - -
B3P 24 5% 2B Single fruit cracks 5. 88 — 4. 00 — 4. 00 — 3.33 — —
fJRIZE R Thickness of cuticle/ ym 38. 28 * 30. 63 37.19% * 27.50 36. 50 35. 00 42.50 % * 35. 00 25. 00

H o RRE-RERRSERRERBIRBERLR KT, P<1Y%; * RRE—RERRGIERREFKPBE2RKT,P<EN,

Note: * *
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means significant difference at 1% level between crack and normal fruit; * means significant difference at 5% level between crack and normal fruit,

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



http://www.fineprint.cn

wF @ L 201507 :5~21

- IR -

2.3 R[FISERPE A ZOR PN R LR RN IR
i

&3 RUL N HESERRAREPAMNSERE
BB R T RRRE S PCERRN R AN ',
RARMF B DTREAN SR DOVREASTERN
30. 1796~49. 2106, ZRRFE 0 FERFIX IRFE 0 LR
B 0 B 3 2 B I 3 R T A G RO R BB Y
FRLCREPHR S E/DTRATR &8, VR ABES
B 39. 2206~95. 0696, 2 MR 0 FURF K H
F RPN E R T AR B & &, R R
B HR A G R B 2SR ) A S T AR AR 3.4 BRI B

BHEREEERT 12 HRERHNSE; SHRERA
HHEELRELER  REHFNETENRAGSEN
59.28%~76.95% . XfHRFE SRR REEH TR
BERTHERELLERNA RSN &, RS
) B2 ot SR A1) 388 A T AR A1 5 3 R 0 R 53R
R 0 HRREEH S EHRTRAMNESE, AIRA
PR 1. 21~1. 89 £ (H AR BRI A5 & 2 B K
FTRABEMNSTE, ARRABHETEM 12.99% ~
72.42% , BRI KGR R B B A B 3 B 2 B B
ERFATHRRE 0 PR R & B R BN S B
FRAEMEGE, WRRESTEM 2. 24~3. 21 £,

%3 AEEREBERREINREIRE RATRTERE
Table 3 Mineral element contents of peel and flesh in different apple orchards with different cracking grades g/kg
A RiEl—@E@@ % RE—-E G4 RE-—-GE® 0% RE—GE@ C%H REZGR A% REZGEH O% JFROZ
Item Orchard one Orchard one Orchard one Orchard two Orchard two Orchard two CK
(Heavey) (4 grade) (Light) (3 grade) (Normal) (0 grade)  (Heavey) (2 grade) (Light) (1 grade) (Normal) (0 grade) (0 grade)
AER R 5.9240. 500ABb 4. 94+0. 500Ccd 5.96+0. 44ABb 5. 32+0. 120BbCc 4. 40+0. 270Cd 5.29+0.190BbcC 6. 74+0.12Aa
N content A 2.16+0. 060Cd 1. 4940. 130De 2.23%+0.11Ccd 2. 48+0. 120BbCe 2.1640. 250Cd 2. 62+0. 050ABb 2.9140. 10Aa
BER B 0.284+0.020Dd 0. 310. 030CDd 0. 53+0. 03Bb 0. 38+0. 030Cc 0. 28=+0. 020Dd 0.62+0. 010Aa 0. 38+0. 02Cc
P content E 4] 0. 70+0. 070BbC 0. 64=+0. 050BbCc 0. 89+0. 05Aa 0. 74=+0. 080ABb 0. 54+0. 040Cc 0. 66+0. 070BbC 0. 75+0. 04 ABb
MER B 4.03%0.140Cc 4.12+0. 120Cc 4. 95+0. 03Aa 4. 54=+0. 040Bb 4. 3440.080BbC  5.0540. 230Aa 3. 5740. 08Dd
K content B 6.21£0.170A 6.33+0. 110A 6.61+0. 27A 6. 4740. 630A 6. 731+0. 220A 6. 5540. 230A 6. 021+0. 06A
EER K 0.03+0.003E 0. 07+0. 003E 0. 50+0. 03B 0.12+0. 010D 0. 13+0. 010D 0. 22+0. 030C 0. 57+0. 02A
Ca content E 4] 0. 26+0. 010B 0.15+0. 010D 0. 26+0. 01B 0. 16+0. 005D 0. 25+0. 001B 0. 18+0. 004C 0.32+0.01A
HER B 0.7740.020Aa 0. 55+0. 010Dd 0. 70+0. 02Bb 0. 66+0. 020Cc 0. 51=0. 010EeF 0. 54=+0. 010DE 0. 48+0. 01Ff
Mg content E 4] 0. 24+0. 010Bb 0. 22+0. 020Bbc 0. 30+0. 01Aa 0. 23+0. 010Bbc 0. 23+0. 010Bbc 0. 24+0. 010Bb 0. 21+0. 01Bc

TR FEARRKRE FB0 R FRRERE 0.01 BFEKF,

Note: Different capital letter show significant difference at 0. 01 level.

2.4 REWHEVEEEY & B OREARZERE RA L
REH FULR & B5RRM KR

2.4.1 TWIVEMERETEY &R A BUREE SRR BRI
REAL BRb— SR PR 2SR RS AR E Y
SR ARREES RRRNE SR E AT 0 s

SFIGIRBE AR B REE A B AT AR R . R 4 T
LIE L RECATSEEE Y & B S RN B REER B
FH AR FESR RO 0. 672; 52T HIREE & B2 EAH
KMRFECH 0.435, fMRZIEE SREET 95 8%
SRR B B IEAR SR AR R B 51 0. 520 A1 0. 487,

x4 AAMERYEE AREEESHRIERNEXRE
Table 4 The correlation coefficients among soluble solids content,cutin layer thickness and the fruit cracking items
Wi HLBILE B HUE T T UV IR B L8 Sy &3
Item Total crack length of single fruit Average crack width Average crack deepness Single fruit cracks
AT BB & & Soluble solid content 0.672* * 0. 405 0.435% 0.198
i JZJEE Thickness of cuticle 0. 242 0.520* 0. 487 * 0. 279

W BFR R * FRTE 0.05 KFCUID EBFEMR . BFEH * * FRRTE 0. 01 KFCOUID EBFMHK, % 5.6 Fit.

Note: * behind number mean significant difference at 0. 05 level at both side. *

2.4.2 R FAFETRTEEESHERROMEX
A OKBREE - RE WA MNRERLNEEL RA
FETHRTREESRRMELKE NETHRE.
SZABET- TR BE N B SO 3 B SR B AT R . R 5
EHREANEESRRANUELRKE NETHRE.
S5 AR FE RN B 38 S R B A S TR SR
HH2 Z 045K 0. 870.0. 768.0. 808.,0. 808 , Bl fiti 25 5 7
RAEEMAR MNEHRE SN, REHNE
B5NETIEE RR P ROKEE B E AR,
AR RBIr B —0.691 F1—0.588, REEHEES
ARG MR B SE T Y FEE AR T YR B N LR

* behind number mean significant difference at 0. 01 level at both side. The same as table 5,6.

PB4 SRR AR B A SE AR R B4 B —0. 731,
—0.851,—0. 804 F1—0. 769, HIf & B 4B S B THE,
HWETHEEESBRE., REENSE RRAL LK
JE AR 3 FE BE (A8 T R B R R T Y AR A
YR AR B 3 IE AH 56, A 3 R # 4 A F 0.971,0. 799,
0. 825.0. 906 , BN F & SR B B S B3 in , SRR N .
REBN S’ SRR 2 IEAE, B RA T 5 E
AOF. FIEAT AR SRR RS R S B R SE SR &
AMEMEZENE., RFRSFNSESRRMELKE R
BT TERE AT S AR SR P N R B R B
TR AL R B4 F—0. 617.—0. 670, —0. 638, —0. 636,
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x5 RERAETETRARSESHREFNEXRY
Table 5 The correlation coefficients among peel,flesh main mineral element contents and the fruit cracking items
=] BARBGE B B Soh N AT E L8 Sy &3
Item Total crack length of single fruit Average crack width Average crack deepness Single fruit cracks
AN 0. 870 * * 0. 768 * * 0. 808 * * 0. 808 * *
B P 0. 262 0.113 0. 252 0.132
BB Peel K —0. 366 —0.691* —0. 446 —0.588*
45 Ca —0.731* * —0. 851 * * —0.804* * —0. 769 % *
B Mg 0.971*% * 0. 799 * * 0. 825* * 0. 906 * *
AN 0.195 —0.174 —0. 080 0. 066
B P 0. 550 0. 385 0. 557 0. 388
SN Flesh K —0.617* —0.670* —0.638* —0.636*
45 Ca 0. 250 0.185 —0. 059 0.413
B Mg 0. 357 0. 295 0.192 0.416

RPpEE SR A P S B TR MR R E SR, RAF
A BB B SR FEREA BE MR,

2.4.3 R FRATETHOESEESHEERN
HERH KRE— REHRERE BAKY HET
EERBIWESRREMEDKE RE T REE 2T
YUK BE R B RO 34 A A B AT A SR . R 6 AT
DIE R A/ B VRS S IR A B BT
¥ E R NG IR BRI RO B B R B BN B
TEAHSE, A0 5 R4 51 A 0. 869.0. 893, 0. 839.,0. 895 FI
0. 789.0. 838.0. 732.,0. 858, S fz W/ 45 .4 /45 b 5 B R
255 DK BT (AR 3 5 N R RO S B R B B AR
2 IE M 5%, A 5% &R B4y Al R 0.736.0. 742, 0. 752 Fi
0. 747.0. 794.0. 806 ; 5 34 45 - ¥ IR B 34 2\ 3 IEAE G,
FEZE B B R 0. 701 F1 0. 703, 5 Bz 4 /48 5B/ R L

SRR DKE NV YT N TR E MR
WP X B BN B E R, RS R
—0. 988,—0. 905, —0. 906, —0. 955 F1—0. 840, —0. 888,
—0.904,—0. 819, MRt 5RE A/ B B/ LR
B, SR8 B/ B L R AR, HERE R 27
WEKE, LA DA, R R R B A
BRI R R AR BN EEN
., RAB/ AL SRR RKE Mg VYT EY
S EEMR,MHRRESHIH 0.682.0.686, KA/
B RRNELRKE AR T RERPIEN B E
fAEE, A E R BB —0. 711, —0. 757; 5245 -1y
KB G T3 FE B Y 2 B 2 M O, M R R B R
—0.692,—0.606, MEHEIRSRAXLET TTRZIL
¥R IAR) BT,

*6 RERATEVERTRILESHRERBEXRLY
Table 6 The correlation coefficients among peel, flesh main mineral element ratio and the fruit cracking items
SH Tem A/BE R/ R/ R/ B B/ 40 B/ 45 B/ B /55 /8 /8
N/P N/K N/Ca  N/Mg P/K P/Ca P/Mg  K/Ca K/Mg  Ca/Mg
PRI MK Total crack length of single fruit 0.356  0.869* * 0.789* * —0.523 0. 325 0.736* * —0.302 0.747* * —0.988* * —(.840* *
R ZUBE VY T Average crack width 0.435 0.893* *  0.838* * —0. 336 0. 233 0. 742* * —0.352 0.794** —0.905* * —0.888* *
Peel ZUE SV BE Average crack deepness 0.290 0.839* * (.732* * —0. 344 0. 330 0.701* —0. 222 0.703* —0.906* * —0.904* *
AR P2l 22 8 Single fruit cracks 0.467  0.895* *  0.858* * —0.478 0.233 0.752* * —0.399 0.806* * —0.955% * —(.819* *
Bk MK E Total crack length of single fruit ~ —0. 261 0. 371 —0.116 0.113 0. 682 * —0. 050 0. 495 —0.197 —0.711* * 0. 199
R ZUaE M55 8 Average crack width —0. 480 0. 027 —0. 185 —0. 274 0. 556 0. 053 0. 328 —0.048 —0.692* 0.125
Flesh U VRE Average crack deepness —0.554 0. 109 0. 074 —0.144  0.686* 0. 230 0. 562 0. 058 —0. 606 * —0. 117
B BRLPH 2 4% 26 B0 Single fruit cracks —0.236 0. 252 —0.314 —0.044 0. 554 —0.163 0. 289 —0.248 —0.757* * 0. 361

2.5 FEFITEOLR R K B SRR R IR R

F7 2013 £ 5—10 A1 2014 £ 5—10 AEKE

?B@*‘J‘ 2014 515 5—10 ﬁ E@F%j(%—bj 2013 ﬁzlﬂ%% Table 7 Rainfalls from May to October in 2013,2014 mm
FEK B 7. 255K 50, 2014 4F 5—10 H AL At 5A 6A 1A 8A 98 10A At
F%ﬂ(%ﬂ‘j 186.0 mm, &ﬂy 2013 ﬂglﬂ Eq 527.8 mﬂg F%ﬂ(ﬁ: Month May June July August September October Total
{4 35. 2%, o HE 5—7 B R ETE KSR 79. 9 mm; Pr:g;i:::f;ﬁim 332 10L8 174.5 178.2  35.6 45 527.8
HE6H2H8H4AH8A5SH.9A2H9H 16 HE 2014 4EREK

1.0 39.0 29.9 47.3  57.8 1.0 186.0

9 17 HHEEL T H I (24 h (&R & 10.1~50.0 mm), AR
PERER, R — 53 H1HS5 A28 H.6 H2 H,
TH3IHSH1HK9 A 3 Hi#lFT T REMEK, REH =5
FEL4H20H.5H25H.6 H28H.7 H30 HA8 A

18

Precipitation in 2014

30 HBEAT T HEJK 5 T 2R 2 A 2R B %ok IR 3 2R el 4 20 d
7 TE LYK, HED , 55 %00 B B A L AR R
SR 2014 4 5—7 ARERR D, FKEA R 8 A sk
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AGHERRE K TR (7 AK 8 APIREKE.8 A
4 H.8 A5 HBH,MKELE 40 mm) B, R A
YRR K oo R Ak SR Bz 40 A K £ R 2 S BE TR A
Rl K, i H BRNAL L T SR .
2.6 FHZBELHIN FIRLRKERFEENR
Yo SR el — SR — ) IE SRR B SR I A3E SR F 10
A 27 H 1200 Fia#frR KRS . B3R 8.9 ATLLEH,
%38 HERELEE

Table 8 The results of water soaking

P — SR R IE R R KE 19~23 h BT 2R,
BEE RAKIRE R, ZOR B ENE . RK 4 d 5, R
B 3~18 2% 544E, EE KT 2. 7~25. 2 em, T TE
0. 10~0. 12 cm; X IR FE AYSERIKSE 3 d HR HBLIR
R HEIER 4 XA HBURMBER, IR R B R ED N
1.9 cm F1 2.5 cm, 44 F- I FERE 0. 08~0. 09 cm, Z44% 5%

BarBlh 3 4 2 4%,
RBAREER

test of normal fruits in each orchard

10 A 28 H 28t October

10 A 29 H 8:00 8:00 on 29th October 10 A 30 H 11:00 11:00 on 30t October

BKHT AR RO BUKRTRRE RO BKHT R E HRFU
Single fruit weight Cracking Single fruit weight Cracking Single fruit weight Cracking
before soaking/g situation before soaking/g situation before soaking/g situation
10 A 28 H 7:00 FIRZHR, YW BAFE [T Rk e
— Orchard one . . .
A Orchard one 30299 AL AR 50808 I R B 0490 A R
10 A 28 H 11:00 FFIRZLR, O M T IR HYUE L B FHTE S
— Orchard one . . .
HRE Orchard one 299,15 B T 35 3 20 30188 8 BT (3 OB s T aa

S~ Orchard two
S~ Orchard two

295. 31
267.05

10 A 28 H 8:00 FFIRZLR , 4L AFBAL I
10 A 28 H 11:00 FFIRZLR , L GBI BTF

296. 22 HO) 4% B AL

528 H W Bk

296. 96 5 29 H LW B

267.48 267. 61 529 H L BARL

X} CK 427.92 10 A 28 H R HIMLL 427. 96 THFFHE 428. 25 TR RS
X} CK 385. 55 10 A 28 H R HIMLL 385. 81 THFFHE 385. 95 THTF S
*9 BK4AIEERRZHREER

Table 9 The fruits cracking situation after 4 days water soaking

10 A 31 H 9:50 BOKR SRR E B BKE ZABEF- 3 5 BE BRI

9:50 on 31th October Single fruit weight before soaking/g

Total crack length of single fruit/cm

Average crack width/cm Single fruit cracks

Hpi— Orchard one 305. 40

22.40 0.11 11

S5 — Orchard one 305. 13 25. 20 0.12 18
S = Orchard two 297. 46 13. 50 0.11 9
S = Orchard two 267.78 2.7 0.12 3
% E CK 428. 61 L9 0.08 3
*tHE CK 386. 17 2.5 0. 09 2CRWiA 2 KRB0
3 #it5itig — SR ZRIERSRTE 19~23 h A BIRLR, HFER K i

Wk SER BRI S R LR Y & &
BB 2 R BE AR 2 0 2 B B 3 IE AR . BURAR
SEA AT R Y & B LU BROR D o » T REJR 1l T 2014
5—7 AMEKEAR R, e &/, 1 BUR il 3 BhoK
MG FE R, REAFEDREL, FETHEEEEY
WD ETER. XTARZEESHRNXR, REKNLE
RALAR —F(, DEMIRSOY 455 X JLAN AR [7] i 6 £ A%
BREATHIIE R R B A R R B 5 ROR IS J R fA
KRB EE SRR K. 5 YAMAGUCHI
SN0 R BRI fr 4R 5 2R B 4 i O HOR R TR 43
K BRI TR BIEAR SR . FHARAEY B ST R B, AR L
ARZNEE SRRMERATIRR BAREBEESR
REUIAR, I B R A F LA TR R AR R . %
BT B, 2RI f TR R BE 8 3 Bl B R T IEH
R B A BRI R IR R SRR R IE W R A9 A R
J2 B BE X 2 R0 R Pl S SR A R R E . PTRE
SHARZNEN S RE I FERERRE R BAHT
BT, TERIRE P SERTE AT RIS 5 R b

[ A , SRR DL SR ™ L W SR el SR A R
HITTRAE T, ELEIBOKES 4 RA HBURMERCR . RIRE
SO IR A SR SE B0 IR SR P SRS S 2R

8 5 X A RV BE B R A T BT R I E R B
ZURB TR 5 2R B ALBE R & B3 B B 3% IEAH
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Study on the Mechanism of ‘Fuji’ Apple Flesh Cracking

ZHAOQ Dan' ,SU Yanping' , LI Baoguo'*? , CHEN Menghua' ,ZHANG Xuemei'? , QI Guohui'**
(1. College of Forestry,Agricultural University of Hebei, Baoding, Hebei 07100032, Research Center for Walnut Engineering and Technology of

Hebei, Lincheng , Hebei 054300)

Abstract ; Different degrees of fruit cracking orchards were used as research object,in October 2014 ,apple cracking and the

orchard managements were investigated, flesh soluble solids contents, cutin layer thicknesses, main mineral element

contents in flesh and peel were determined, and the fruit water soaking test was carried out in order to reveal the

mechanism of ‘Fuji’ apple flesh cracking. The results showed that the flesh soluble solids contents and cutin layer

thicknesses in cracking fruits were significantly or very significantly higher than those of in normal fruits. Ca content in

cracking fruits peel was very significantly lower than that of normal fruits,the fruit cracking degree aggravated with the
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peel Ca content decreased. There were very significantly positive correlations between the flesh soluble solids content and
the total length of single fruit cracks,and significantly positive correlation between the flesh soluble solids content and the
average depth of cracks. Cutin layer thickness was found significantly positively correlated with the average width and
depth of cracks. There were very significantly positive correlations among the peel N and Mg contents and the total length
of single fruit cracks,the average width and depth of cracks and the average cracks number of single fruit;there were
significantly negative correlations among the peel K contents and the average width of cracks,the average cracks number
of single fruit;there were significantly negative correlations among the flesh K content and the total length of single fruit
cracks,the average width and depth of cracks and the average cracks number of single fruit. There were significantly or
very significantly positive correlations among the peel N/K,N/Ca,P/Ca and K/Ca ratio and the total length of single
fruit cracks,the average width and depth of cracks and the average cracks number of single fruit. There were significantly
or very significantly negative correlations among the peel K/Mg,Ca/Mg and K/Mg ratio and the total length of single
fruit cracks, the average width and depth of cracks and the average cracks number of single fruit. There also were
significantly positive correlations among the flesh P/K ratio and the total length of single fruit cracks and the average
width of cracks. The normal apples in fruit cracking orchards appeared cracks in 19—23 hours after soaking into distilled
water,and with the soaking time prolonged, fruit cracking degree was aggravated;the apples in control orchard didn’t
appear cracks in the first 3 days after soaking into distilled water, the slight cracks appeared until 4 days later after
soaking.

Keywords : apple; fruit cracking;flesh cracking;cutin layer;mineral elements
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