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Cytological Study of Embryo and Endosperm Abortion in Two Seedless Grape Varieties

LIU Qiao,ZHANG Lihua, WANG Yuejin,ZHANG Jianxia
(College of Horticulture, Northwest Agriculture and Forestry University/State Key Laboratory of Crop Stress Biology in Arid Areas/Key
Laboratory of Horticultural Plant Germplasm Resource Utilization in Northwest China/Ministry of Agriculture, Yangling,Shaanxi 712100)

Abstract : Stenospermocarpic seedless grape cultivars ‘Jupiter’ and ‘Neptune’ were taken as materials, using paraffin
section technique and iron vitriol hematoxylin staining, cytological observation was performed on abortion and
development of ovules,endosperms and embryos in 2 stenospermocarpic seedless grapes cultivars,so as to determine the
best sampling time when the cultivars were used as the embryo rescue female parents. The result showed that the embryo
of ‘Jupiter” and ‘Neptune’ abortive began to occur when 38 days and 36 days after full bloom respectively. The optimal
sampling time of ‘Jupiter’ and ‘Neptune’ ,which were as female parents of seedless grape embryo rescue were 38 days
and 36 days after full bloom respectively.
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JEH 16 m, BREE 10 cm, ¥ 12035 B 8OF SR IH YR,
eI A A HLIE T ORI 24 sh AR WL 354 e 1 % T
TAED ,JEEE 8 em,
L2.2 WEBIEHE KAEHEITE,HEEEEK, & BIR
T D0 T DI HEA T 58K 5 TR BE DY IR 8 2 IR = B AR
ARZSHEAT 98 HL3E B A J7 T , 3 JTC Ve B0 L IR L H
H ISR 5 5 B AR TR, o TE WD T 2 W B
I, BETE P25 B .
L2.3 BT KRAFTHHERZEERRPRR,H
A BN 5 R 5 - R T, BRI, R 7R PR 2K 28 )
B , (L P 5 MR A B R R B TR 5 A —
F BRAR G AT BE A LR, B SR R R AR R, L R S A
53t
=1

Table 1

1.3 THWE
L3.1 % 1#HEBRNIEFRE  PHH~ 5K G KE
F SR AT X b, PR 21 FLEAR 7T, TR
FIPE A 32 FLAUAK 7CEE 3 i F BRRGE TE K BE
BRE. FEYE 3 AETHERE.
1.3.2 ZE2HEBRNWEEFNE TFTo6 AFaATHE
. NGRS 2 EFTHAR S 1 ERE B RER
BIFORERE IR 5 o/’ N AR E A, 5E Kk
FATHES] A 2 R R
2 HRE5SW
2.1 HREFEMWER

M 80 %0 BhF B FF IR 15, FE#  7E 20 . HERFE
30 d. P JINZE 35 d.80%6 LA_b-F v B AT 3K B @ AE ARifE (3 Bt
1.0, PSS /R IR 5 4, BURATE KR 3 d.{H0
B Fh TR S 50 d 2 A B HZ A FH
R R MR T EEM &G BA T HAeGHER
B[] A 25 o, A AR T R R,
2.2 FMRAHEE K EFEBCR

E T BB KBS FTRBSEREN, F
FAE 45 d i F7E 40 d BRRUEE 42 d BI RT3k 3 e At
PR, AR 1~2 R 1 ATE R, A BRI A K
KE 15 dJE, Fi A K AR SR E B, R 5 LA 85 AE 3L
%. Hrh&fish FIR AR EE S 14~55 g, PR
30 g, TEN1.5~5.1 g, Fik 3 g LU b MR R 7E 22~
31 cm, FIEIE 26 cm; FR%E N 0. 8~4. 2 cm, F¥ K
2 em; ZEMR 5~8 mm, FITE 6 mm DL b HAHECHY
8~10 4, ¥ 9N MR ERGTENSE 1 F E &
Bt , 2EW AR 44~53 SPAD, \IHSR R &
BERBHATRARNETEH AR, BT R EH
M BHRFERE.

AR EBIAEM BRI RS THE

Dry and fresh weight of solanaceous vegetable crops aboveground

2 PARREH){E Average value per plant BA MR K {H Maximum value per plant B4 kB /ME Minimum value per plant
Species T Fresh weight TE Dry weight T Fresh weight FHE Dry weight #EH Fresh weight F & Dry weight
E i Lycopersicon esculentum Mill. 29. 899 3.097 55. 323 5.079 14. 024 1. 599
B Capsicum annuum L. 8. 055 1. 084 14. 844 2. 049 4.554 0. 680

T Solanum melongena L. 14.574 1. 687

21. 279 2.470 8.027 1. 140

s "
x2 MREBERIEMBERETSER
Table 2 Morphological differences of solanaceous vegetable crops
¥ Average value % RAH Maximum value 1% /M Minimum value
Fik MR| FEEEK Ev | Hg kR FEREEK Ev | Hg kR FEREEK Ev | HiH g
Species Plant  Hypocotyls Stem True Plant  Hypocotyls Stem True Plant  Hypocotyls Stem True
‘ height length diameter leaves height length diameter leaves height length diameter leaves
/cm /cm /mm /A /cm /cm /mm /A /em /em /mm /A
E i Lycopersicon esculentum Mill,  25. 70 2.00 6. 30 9 31.00 4. 20 7.78 10 22.50 0. 80 5. 80 8
ML Capsicum annuum L. 28. 40 2.30 3. 00 16 38. 20 3.10 3.68 17 17. 30 1. 80 2.73 14
T Solanum melongena L. 18. 30 1. 30 4. 50 8 22. 60 2.00 5.56 9 15.50 0. 80 3.32 7
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Number of euphylla per plant and phyllotaxis
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Fig.1 Chlorophyll content difference of solanaceous

vegetable seedlings in different leaf position

PR bR AR B T R 4~15 g, IR 8 g, Bk
THH 0.5~2.1 g, P31k 1 g Dbkl 17~39 cm, F
7E 28 em DU b FIR% A 1.8~3.1 ecm, F3K 2.3 cm;
MR 2~4 mm, ¥R 3 mm; EHECH 14~17 4, F3
H 16 AR R SRS 1 FEMBIEHT, 28 BTG
BBl PSS Bm R 50 SPAD, %1k K 37. 4 SPAD,
MR RS RE, BT AR N BB %, Hiet
T BALHMSMUE FEAR LR SR A

F b IR REE Ty 8~22 g, PR 15 g,
HHRTFEN1~3 g, F¥H 1.6 g KL ks HEHR 156~
23 cm, FIFE 18 em DA b TR R 0. 8~2 cm, F3H K
1.3 cm; 2N 3~6 mm,FFE 4.5 mm; BEHECH 7T~
94, R 8 A MR RS ENE 1 BB EH T,
B FF Y, R 41~52 SPAD, IR T B EM &
208 R B O (B SN ILE & H BB 8 40 2K S B
%o AP, 3 ANFPIE AT o Fp TR R AR 3G T i 42
B, BB AR ) ATk 45 d b, X FEA VLB SR %

EE N RE R R R T 2, HRERS R B A e R AR
K3 BHERTEABE B E A SO0 T AL
2.3 %2 EHEFHME

5 2 FEPTHEE VTR A AT U IR
E3E VH M T3 B S AR L B T4, B RE R AR AR AR
KER FERJE ] ik B0 S AR e . (E 35 %
2.4 FHEBAREA
2.4.1 WRHME HERK BEARYEH W B S BR A AR 1
SE. RBTIEBUK, TEH 100 B3 B , 7 1 PR T 3 180HE 7K
W HETEPERE,FTEL L0~15 m HHE,FEL
@D em HH, J5H K HR A LM BRI .
Sy P AL 2 PR T JELBE W 7R PR T S B AR
2.4.2 FEFAPESHEETAE  HETTS BT AR
BHBEFTMEE L  KBOT 2 A YL A TR,
ToHLEE BT & 8 IR D 8 R I R P R AR TR E
B ANERE SEFRYRLES | EEERET
IR AT UATEBMEFRYIR. 2 REFREAHHM
SR (B D7 T SR A B . R AR L FR A A
FF T R B E R F R, A H 5k
A LURARMBCE DUR S, 208 & BEEC LL, AT R R
A SER . AN SR RN 5 , S R EUE Se b 2 R
HAEEB AR GRS ER RN, R RRE
WP , W 25510 J5 PR KO, LA B R R e . T
B R IR AWK B2  TERR IR e dF Se bR K
2.4.3 GRREFISEBESREM R EFLRAR R A
BUF RGeS R AT B . R 07 0T 23
N K R AR , 4% o 5 BE WY AR AR 9 R SRR E L £
PR AT 4% IR TR0 2 , BAARE R AT 25 % 3. #6
J5 8 A T SRR RE A 07 U AR I R 7E B b )
If i i, SRR I U 5 S S B o — R R

*3 AEMERKEMAXNEHBEMNZE
Table 3 Sowing density of different kinds of vegetable crops with bed type
FTE LS B R BABRE 3 T AR HEFh A BHEEMET L BHEE B
Vegetable Crown size of seedling Nutrient area of =~ Sowing density ~ Suitable physiological ~ Deciding methods of =~ Sowing depth ~ Sowing
species stage/ (cm X cm) per plant/m? /ChE » m—2) seedling age/d sowing density /cm way
PE# P Cucurbita pepo L. 15X15 0.022 5 44 30~35 ANTH3$ 1.5 J=%:'3
22K Luffa cylindrical (1. )M. J. Roam. 10X 10 0.010 0 100 40~45 ANTHH 1.0 J=% 3
T Solanum melongena L. 10X10 0.010 0 100 40~45 ThiE 0.5~1.0 A%
K Lycopersicon esculentum Mill. 10X10 0.010 0 100 50~60 ThiE 0.5~1.0 A%
B Capsicum annuum L. 8X8 0. 006 4 156 40~45 TR E 0.5~1.0 A%
B9 Lactuca sativa L. 5X5 0.002 5 400 30~35 TR E 0.5~1.0 A%
KR Brassica campersiris ssp. 5X5 0.002 5 400 30~35 FRE 0.5~1.0 s
pekinensis (Lour) Olsson
H ¥ Brassica oleracea L. 5X5 0.002 5 400 30~35 TR E 0.5~1.0 A%
AEABIE Var. botrytis L. 5X5 0.002 5 400 30~35 TR E 0.5~1.0 A%
3K Apium graveolens L. 3X3 0. 000 9 1111 30~35 TR E 0.5 A%
H:3% Lactuca sativa L. var. crispa L. 3X3 0.000 9 1111 30~35 TR E 0.5 A%

2.4.4 HWHIEH BEEHAERE K OERVESR.
I B B R A5 7 T AN FRIERSAE YR RAEAR AT S W

Bt ix S B R A BRESRAN R AT RE U 3 B, 7R
H BT, X B e B HE o T i L K 0
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K4y AR 1R 5 | Ao 3 5 E SR B T % SRR A SR
AR (B ML UL , SR ANTESR I — AT B AL 5
9o 2 AN RV SIS B AN [R) it o ) 22 S 8K 1 PTG o
FRER BER LA RGN 5 KA B 3
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Table 4 Management measures for different kinds of vegetable crops in bed type seedling stage
H AT Fit i 2 B A Cotyledon B AR
i S Pre-seedling emergence to euphylla sprouting Euphylla after sprouting
Vegetable species TRSE Ko TRSE R K4 TR b A K4 B i E B Extermination
Temperature / ‘C Moisture Temperature/°C  Light ~Moisture Temperature/°C  Light Moisture Nutrition of disease and insect pest
FEBPT Cucurbita pepo L. 30~35 il 25~30 HH#OE T 25~30 AN T IR BERT IR SR 3k N -
)\ Luffa cylindrical (. )M.]. Roam. ~ 30~35 i) 25~30 AL WTFRE  25~30 AL WTRE - -
#iF Solanum melongena L. 28~30 Y 25~28  EESEOR WFME  25~28 ARt T IR JE ARG R N
FE i Lycopersicon esculentum ML 28~30 pir2:) 25~28  EEIRE WT B 25~28 HERE WL IS ERIRE b N g sgebrs
ML Capsicum annuum L. 28~30 il 25~28  ESRJE WTWE  25~28 BN TR 5 RGE sk N
% Lactuca sativa L. 25~30 birRE] 20~25 BRI WS 20~25 ARt LT IR -
K13k Brassica camperstris ssp. BT BB B
L 25~30 pirRt:) 20~25 ARG LT N 20~25 AR LT i -
pekinensis (Lour) Olsson
‘H ¥ Brassica oleracea L. 25~30 i 20~25 EERE T WE 20~25 AR W g —
AEMBSE Var. botrytis L. 25~30 pirRt:) 20~25 B G LT IS 20~25 HROE T WS — SRR
FE3k Apium graveolens L. 25~30 iTAlEE] 20~25 B G DL L 20~25 HEROE LT IS - -
H:3¢ Lactuca sativa L. var. crispa L. 25~30 i 20~25 EERE T WE 20~25 AR W g — 7 76 B

2.5 HEMEEST

HEGHEMLE, RAFHRA W TIA AR
o T TR RO BB T A% N AR 2 B ARRE
PRI T F7 B K L4 SR R 2F T A3 LUIE B

SRR TERAAR ERFEER. B LR
BT FH A

3 it
BB R 2 R WS T AR AR A B G B SR A

R RET T REFARUET AT ENESR
ARBIEE, REE T R A RE TR E RS, B
METEAR K EESOL T BB A A R AR A &

W1 BB RICHR 55 b1 A 2 SROM W R 68 TR R B
MO T A ABAERE T ER T UEEMHLLT
B A SRR AR T B A

Benefit and High Efficient Cultivation Technique for Vegetables
Seedling Using Organic Substrate With Bed Type

WANG Zhonghong' ,GUAN Zhihua' ,CHEN Shuangchen'**
(1. Agricultural and Animal Husbandry College, Tibet University, Nyingchi, Tibet 860000;2. College of Forestry, Henan University of Science
and Technology , Luoyang, Henan 471000)

Abstract: Taking the organic substrate composed of forest animal husbandry,several kinds of vegetable seedling cultivation
experiment were carried out using simple bed type cultivation. The results showed that, this method could be applied to
the vegetable crops with high regeneration performance of root system. Compared with the seedling with the container,
this method effectively improved the water retention of the matrix,avoided the marginal effect of container seedling and
ensured the water supply of seeds and seedlings,so that the seeds could germinate normally,and the germination rate of
seeds and nutritional deficiencies of the container seedling were effectively improved. Then the nutrition supplies of
seedlings growth and development were guaranteed, especially during the status without timely planting; The substrate
could be reused,which improved the utilization rate of substrate. Altogether,this method could get high quality seedlings
without seedling container,so the seedling cost was effectively reduced.

Keywords : vegetable seedlings;substrate;bed type seedling;benefit
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