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Study on Fruit Development Dynamic of Long-stalk Pear During the Early Stage

SONG Jian-kun,ZONG Yu, WANG Ran
(College of Horticulture,Qingdao Agricultural University, Qingdao,Shandong 266109)

Abstract: Taking long-stalk pear as material, fruit development index including fruit vertical diameter and transverse
diameter , weight and bulk,the content of soluble solids and titratable acid,the stone cell size and the number of stone-cell
groups and so on were detected through measuring in the field,acid-base titration and slice observation during the early
stage of fruit development of long-stalk pear. The results showed that during 20~40 days after blossom both the fruit
vertical diameter and transverse diameter gradually increased, but the fruit transverse diameter increased faster than the
fruit vertical diameter,which resulted in the decrease of fruit shape index;fruit weight and bulk also increased during the
stage,and fruit bulk increased slowly, while fruit weight increased obviously;the content of soluble solids showed the
trends of increasing, titratable acid content declined gradually, and the ratio between content of soluble solids and
titratable acid continuously increased;the vertical diameter and transverse diameter of stone cells in the pulp increased
gradually along with fruit enlargement,but the number of stone cell group did not change prominently.
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HAER MEYE ACTRBE. 2PN ERHATEH
SR T (Brassica campetris L.) F1 /N3 F 7 (Triticum
aestivu 1. ),
L2 Kok
L2.1 AFREAERBORWE E  HSHICERL6 M
43 BIFRH 80 g £ FHRRZ Bk SR B Fnh =, A 10 £
RFRZEIRK, B F 56 CH&M TR 24 h {8,
R ERTERRE 2 K& 9F 3 IR 7E 56°C %
e — 2 R FOEE A 2 200 mL, il & Bk BE
0.40 g/mL(1. 0 mL $2ER & PRI EED A3RBOK .
L2.2 WHEYEAEENE %35 3CRI7 10 Ik A
S Rh I 2 32 OB S . $REUK R 0. 02,0. 04,0. 08,
0.12.0.16 g/mlL 5 /™ ¥k B 6 BE Ab B, DLZE 1R K g X R
FEGHA 2 FUBARAY 9 cm 3EFF ILH 43 5 N A [F] 5 & v
FESRIBOR 6. 0 mL, H5J#E Rk 50 KL E 3N+, 25 CHEIR 4%
PEIESR
1.2.3  HBbh = Rk AL OB AN 28 A Wl 45 B 4RE A F
HXBAEHENE %S5 OR8] M 7 i kA
PEEUR ) 2.l A B, 15 21 2, Bk 2K BURRN ZE AW, 4 Bl 2
A ZE 200 mL, [l AT R TR #EATAREAT S AT IR BT
#1857, EHHRHE 6 cm, K 15 cm, A 10 pL IEHH LS
RN AR R HEAT S B K E TR AR R AR, 43 5
WHAT B EBHER 1 om, R TG, HA T =K. 4
JEFFFIRTIEBE S RELR 15 om M5BT, BT R4,
B EN L RAEARFBIRL 10 Br (BB 1.5 em) , BB
A 3 /NBE A A 9 em BIEESEILAR L4 2 2 UE4K,
A 6.0 mL ZE{R/K AT EYIE .
L2.4 JKMEEBRMEI YR T EME  %5% S0
COJMI Tk, L 100 MM IR IR , TR 4T, B 7E H R
KR o, TR 3 d MR 1 £, SRR R 5 NRE G R S 4
) 2 U SR B AN VR BE R 0. 40 g/mL f R B %
100 mL, AVEFE 0. 1 g/mL bR FI/NEF F#EFTAY
W5E .
L2.5 FKBRERREBMEYETENRR %3%
SCERL9-10JM 7 ¥k, &K 40 g ZEA b RS2 FE 250 mL
=LA 100 mL ZE 1B /K R L, FI SRR £, 43
FIHE 25°C Z KA 40°CHR/K ST R 48 h, &5 5
B 6.0 mL, DAy 1 S W 18] B 42 TR ML, BRI
100 mL ZEIB/KE ML, BE 7 W, F/NE R F A9
WsE .
L3 HdEsrth

FEAL B RE 3 UK, B HE R Excel 2003 F1 SPSS

13. 0 BAFHAT G140, WG PR 2 48 h Gt Fh 7 k2
#R,72 hN B4 ZE O MK B, AR & ZEFR (V0 =4b 3
REERR W IR 2 AR <100 %6 s HAXT 2 (AR K (%) = 4b B
ZEROKE/ S BB ZE (R BE X 100 %6 5 #AkI 2R (90) =[ (X
MZER) KB — 4B ZF RO KB /X RZEGR) K
BE]X100%
2 BREHSW
2.1 BRI RIER AL P2 BOR X H M T8 Z Fgh i
G N0)-A|

FHFR 1 AT A, Bk R SR R AR AL () B8 OB X [ 3 F
FHEMMGE KA —EMMHIER, & 2K
YR BE G R, X 1 SRR R RN 4 AR K 1 B0 PR
B R . PR AR BURBR R B R B 0. 08 g/mL 5
0.12 g/mL Ab 38 B X} S A XF & 28 2R 1 52 0 O B
EEF(P>0.05)450, HE AL ERIYFEEN B EER
(P<<0. 01) 5 P Bz 48 BV 4% o & vk B AL BN | 3R 40 v
AR ZE K FAE X AR K B B A R B E 2 F (P<
0.01), T 4= $2 BV Bk i & ¥k & O 0. 12 g/mL Fil
0.16 g/mL AbFRE X HEMFH EARZ ML N E 2R
(P>0.05) 4, REAABERBIHEMREZHEZR (P
0. O1) 5 {48 HRU ¥k 4% Jo 52 R B3 Ach BB XS | S 4 v A X 2
K FFEXTAR K 19 52 ) 35 77 78 A% 8 3% 22 5 (P<<0.01),
HZR 1R ATLLE Y, SR B AR [R) Ve B 2 BOH X
SV A I T 1 R T X B R 9 3 1 R
A H O 4 TR R T PN SR B R 4 R
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Table 1  Effect of extracts from different parts of

walnut on seeds germination and seeding growth of Chinese cabbage

- Rt v HE RO AR K AR
VA
P " Mass concentration Relative germination Relative bud ~ Relative root
arts
/g e+ mL™1 rate/ % length/ % length/ %
0.02 97.2+1. 9A 94.7+1.2A 92.5+1.3A
0. 04 92.8+1. 3B 80.5+1.5B 77.4+1.2B
PR B
0. 08 87.9+1. 2Cc 65.2+1.2C 63.7+1.2C
Endocarp
0.12 85.3%0. 8Dc 40.8+2.6D 42.3+1.5D
0.16 83.2740. 9Dd 32.6+1.0E 31.9+1.1E
0.02 94.3+1. 2A 79.1+1.4A 78.5+1.4A
Hil 0. 04 84.7+1.2B 73.8+1.1B  71.0+2.7B
) 0. 08 65.2+1.3C 66.34+0.6C  58.942.0C
Kernel
0.12 41.7+2.5Dd 45.0+1.6D 41.2+1.7D
0.16 38.540. 8Dd 21.5+1.2E 18.9%1.5E

2.2 AERARZ R O R AR A 0 B X S A T B R R 4l
EESSBEAT

X 3R O ) £ Bk 2K B AT R R A, R
WG 2 BotE AT AE I E . th B 1 AT, BRI 4R =
T B AN )2 A B Ao B i R 4l v A 4 A 9
A, 78 R 1.0 DX BeX H 3A0 1 0 A A4 i A A A il
T PEROR , R 2P A R R IR 5 431 25. 006
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Fig. 1 Effects of each section from paper chromatography of
aether extract on seeds germination and seeding growth of
Chinese cabbage

Note:a. Germination rate; b. Bud length; c. Root length. The

same as Fig. 2.
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Fig. 2 Effects of each section from paper chromatography of
ingredient soluble in water on seeds germination and

seeding growth of Chinese cabbage
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AR HE BT /N ol F 8 & B R 4351 R 4. 1%
A1 12. 8%, Xt &l ZF A= K B B0 %1 340 5 S 12, 3%
30. 8%, XF & MR A= K #9  Hl 2R 4r B A 10.9% Fn
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Table 2 The inhibition of extract from
walnut which was treated with flowing water on seeds germination and

seeding growth of wheat

M%) % Inhibition rate/ %
N AR B R 4R TR AR B
7K W B ] . . . .
. Endocarp extracting solution Kernel extracting solution
Water flushing N . »
e MTHEOFK ORK RTHE FKRK
Seed Bud Root Seed Bud Root
germination  length  length germination length length
3 11.1 38.2 36.5 25.7 45.3 49.7
6 9.9 35.1 32.8 22.2 42.7 45.1
9 7.8 29.9 22.4 18.9 38.9 40.3
12 5.4 21.7 17.1 15.4 34.1 35.9
15 4.1 12. 3 10. 9 12.8 30. 8 32.4

2.3.2 BRI [R] K I 8 o VA 0 o 3 A LA
HI3% 3 A A1, 40°C i 7K ¥ 1 ¥ 2% 4tk Y B 0 4 3 Ak 1
&3 ERKGEK(40C) REH KR KX
INETF IR K 4 8 K E D I 4E A

Table 3 The inhibition of room temperature and warm water from

soaked walnut on seeds germination and seeding growth of wheat

M%) % Inhibition rate/ %
B Z 7K Room temperature water TR 7K (40°C)40°C water
S WTHE  FK ORK MTWAE  FK RK
Seed Bud Root Seed Bud Root

germination  length length  germination length length

1 8.0 9.8 9.2 10.5 11.9 11.7
2 9.0 11. 4 10. 8 11.5 12.3 12.0
3 10. 8 13.2 12.4 12.7 13.7 13.5
4 6.1 9.6 7.8 7.9 9.5 8.3
5 5.2 6.8 6.6 5.9 8.7 7.6
6 4.0 5.7 5.4 5.5 6.0 6.3
7 2.6 3.5 3.2 3.4 5.5 5.1
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Preliminary Study on the Characteristics of Endogenous Inhibitory Substances for Walnut

JIA Cai-xia' ,ZHAI Mei-zhi' ,LIN Lin-tian* ,ZHANG Tan'
(1. College of Forestry, Northwest Agriculture and Forestry University, Yangling, Shaanxi 712100; 2. Yangling Vocational and Technical
College, Yangling , Shaanxi 712100)

Abstract: Taking walnut endocarps and seeds (seed coats, cotyledons and embryo) as materials, the effect of
endogenous inhibitors on seeds germination and seeding growth of Chinese cabbage and wheat were studied,and the
two methods of removing inner inhibitory substances that were soaking in warm water and washing with flowing
water were compared. The results showed that there were endogenous inhibitors with higher activities in walnut
seeds. And increasing of the concentration of endogenous inhibitors would enhance the inhibitory effect. The inner
inhibitory substances from kernels showed stronger inhibitory effect than endocarps. The highest zone of paper
chromatography of ether extraction of endogenous inhibitory substances was R; 1.0; the highest zones of paper
chromatography of remained liquid after extraction with ether were R; 0.1 and R; 0.9. This demonstrated that
endogenous inhibitors of walnut seeds consisted of not only ingredient easily soluble in water, but also those easily
soluble in non-polar ether solvent. And water dissolved inner inhibitors showed stronger inhibitory effect on seeds
germination and seeding growth. The endogenous inhibitory substances could be partly removed by soaking in warm
water (40°C) or washing with flowing water.

Key words : walnut ;inner inhibitory substances;paper chromatography;R; value;nut soaking in warm water
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