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Table 1 Leaf tissue anatomy of eight kinds of Ribes plants without low temperature treatment
WA WHRASURE WARSEE LREEE  FHREBE BAAR  HRas A
R H R =304 Palisade Spongy tissue Upper Lower JERE/nE e R/ R K pE 55 BE K/5%
Experiment material Palisade  tissue thickness  thickness epidermis epidermis JEERE JEERE Length of palisade Width of palisade Length/
tissue layers/ 2 /pm /pm thickness /ym thickness/ym SR/ % CTR/ % tissue/ ym tissue/ ym width
3 u 3 b
g TR 1~2 53.7 107. 4 15. 2 10. 2 57.6 28.8 38.8 9.3 4.2
R. diacanthum Pall
‘ )
1 ﬁﬁ%ﬁ i 1~2 50. 3 107. 2 9.5 11.1 60. 1 28.2 44.5 10. 3 4.3
R. komarovii Pojark
‘ )
b 1~2 49.3 101. 9 9.3 9.8 59.8 28.9 43.5 9.8 4.4
R. odoratum Wendl
HRALEE
¥2# R manschuricum 1~2 82.3 73.1 21.0 14.6 62.0 43.1 47.2 12.7 3.7
(Maxim., )Kan
‘ s
%EE : 2~3 73.1 59.7 19.1 14.9 35.8 43.8 42.2 11.5 3.7
R. grossularia L Pixwell
¢ bsi b
I8 1~2 63.5 49.9 13.8 9.5 36.5 46. 6 39.3 1.7 3.4
R. rubrum L Red Lake
B emar
i 2 60. 4 63.6 10. 8 8.7 44.3 42.1 35.7 9.9 3.6
R. nigrum L Bona
‘ s
Ll 2~3 72.6 60. 4 11.3 9.4 39.3 47.2 41.6 10.1 4.1

R. nigrum L Risager
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Table 2

Leaf tissue anatomy in eight kinds of Ribes plants under low temperature treatment

WA WHRASURE WARSEE LREEE  FHREBE BAAR  HRas BN
R A K B Palisade Spongy tissue Upper Lower B/ MR R/ R K bt K/5%
Experiment material Palisade  tissue thickness  thickness epidermis epidermis JEERE JEERE Length of palisade Width of palisade Length/
tissue layers /pm /pm thickness /pym  thickness/pym SR/ % CTR/ % tissue/ pym tissue/ pm width
S B
,m TR 1 45.6 139. 4 16.4 8.6 66. 4 21.7 46.0 9.2 5.0
R. diacanthum Pall
¢ ’
M1 ﬁﬁ%ﬁ i 1~2 60. 4 92.0 10.2 8.6 53.7 35.3 46.0 9.2 5.0
R. komarovii Pojark
¢ ’
e 1~2 47.8 118.0 9.6 8.8 64.1 30.0 47.2 9.4 5.0
R. odoratum Wendl
HRALEE
24 R manschuricum 1~2 81.0 117.0 13.4 9.8 52.9 36.6 73.2 12. 8 5.7
(Maxim., )Kan
‘ s
BE ) 2 86. 4 76.0 19.4 10. 4 39.5 45.0 51.4 11.0 4.7
R. grossularia L Pixwell
‘ ﬁ% s
1~2 64. 4 65.6 14.2 7.8 43.2 42. 4 46. 2 11.0 4.2
R. rubrum L Red Lake
H3d -
i 2 65. 8 33.6 1.0 8.6 28.2 55.3 39.6 9.8 4.0
R. nigrum L Bona
¢ B
Ll 74.4 47.0 9.8 8.8 33.6 53.1 44.0 9.6 4.6

R. nigrum L Risager
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Fig. 1 Leaf tissue structure
Note: A: Low temperature stress of mesophyll tissure in Pixwell; B: Low temperature stress of mesophyll tissure in R. diacanthum pall; C: The mesophyll tis-
sue in R, manschuricum(Maxim. ) Kan;D:Low temperature stress of mesophyll tissure in R. manschuricum(Maxim. ) Kan; E: Low temperature stress of mesophyll
tissure in R. komarovii Pojark; F: The mesophyll tissue in Risager; G: Low temperature stress of mesophyll tissure in R. manschuricum(Maxim. ) Kan; H: Low
temperature stress of leave veins in R. manschuricum(Maxim. )Kan;I:Leave vein bundles tissue in Red Lake;]:Leave vein bundles tissue in R. diacanthum pall;
K:Leave vein bundles tissue in Risager;L:Leave vein bundles tissue in R. komarovii Pojark. CL:Cutin Layer;IC:Ice Crystel;C:Cusion; A: Aerenchyma; T&P;
Tannin & Pigment; W Water; ST Spony Tissue; P:Palisade; V; Vessel; T'; Trichomes.
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Study on the Relationship Between Cold Hardiness and
Leaf Anatomy of Ribes L.

LIN Yu-you''? ,ZHANG Zhi-dong® ,JJANG Chun-guang® ,GUO Xiu-wu! , WU Lin® ,LIN Ze-shuang®
(1. College of Horticulture,Shenyang Agricultural University, Shenyang, Liaoning 110866 ;2. Water and Soil Conservation Research Institute,
Chaoyang, Liaoning 1220003 3. Berry Fruit Research Institute,Jilin Agricultural University,Changchun,Jilin 130118)

Abstract; Taking four wild species and four cultivars of Ribes L. as materials, the relationship between hardiness and leaf

anatomy were studied with method of paraffin sections. The results showed that the thicker spongy tissue of mesophyll

cells, the higher degree of SR, the thicker of cuticle, the higher length/width of palisade cells and the fewer layers of

palisade had the greater cold hardiness of Ribes L. .

Key words: Ribes L. ;cold hardiness;tissue anatomy
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