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Study on vegetative organs anatomical structure and
pollen feature of different Safflower varieties

GAO Wu-Jun', SHA Tao”, LIU Lin',
DENG Chuan-Liang', LU Long-Dou'

( 1. College of Life Sciences, Henan Normal University, Xinxiang 453007, China;

2. Environmental protection Bureau, Xinxiang 453007, China )

Abstract: The pollen features and vegetative organs anatomical structure of the five safflower varieties were examined
using light microscopy(1.LM)and scanning electron microscopy(SEM). The results indicated that the pollen character-
istics of five safflower varieties were basically the same,but the jut of exine was divided into two types for spike and
mastoid. There were the regular and reticular sexine ornametation on pollen surface. The differences involving cuticle
thickness of leaf, vein thickness,leaf thickness, VPD index, the ratio of palisade tissue and spongy tissue,the number
of vascular bundles and number of wood-rays between five varieties were significant. The machinery organization of
stems very developed, vascular ring arrangement. These results implied that anatomical structure of safflower have
drought and saline stress adaptability.
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Plate |  Pollen morphology under SEM in five cultivated populations of Safflower 1,4,7,10,13. Polar view; 2,5,8,11,
14. Equatorial view; 6,9,12,15. exine sculpture; 1-3. Xinjiang spine-less safflower; 4-6. Yixian safflower; 7-9. Yanjin safflower; 10-12.
Chuan safflower; 13-15. Yunhong No. 3.
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Table 2 Characters of pollen morphology under SEM in five cultivated populations of Safflower
Pollen shapes P/E Exine sculpture characteristic
Cultivar Péllsade Index
Equatorial view Polar view />pongy of size Outer wall surface Polar area
1.02 46 s
1.13 38
1.00 42 s
1.26 36 s
3 1.25 37 ,
3 5
Table 3 Characters of leaf anatomy under LM in five cultivated populations of Safflower
) ) Palisade tissue /
(pm) (pm)
N Hornymembrane . Leaf VPD . . .
Cultivar thickness Vein thickness Spongy tissue (pm) (pm) Palisade
nexness thickness nexness thickness Cell gap Plies number Thickness /Spongy
14. 74aA 901. 31cC 321.98cC 2.80bB 71.79bB 8.97¢C 2+2 161. 25bB 2.24cC
9.66cC 600. 80eE 270.63eE 2.22cC 54.79cC 17.33bB 2+2 163. 75bB 2.98bB
12.53bB 1068. 15aA 350.16bB  3.05aA 50.01cC 32.05aA 2+1 215. 86aA 4. 31aA
9.00dD 643.12dD 300.00dD  2.15dC 70.16bB 15.54bB 2+1 107.66cC 1.53dD
5.90eE 931.50bB 596.79aA  1.56eD 125. 65aA 32.07aA 2+1 162.91bB 1.29¢E
: N 0.01 0.05 R
Note: The different capital and small letters indicated significances at 0. 01 and 0. 05 level, respectively.
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Characters of leaf veins anatomy under LM in five cultivated populations of Safflower

Table 4

Layers of collenchymatous cell Vascular bundle

< Shape of nearly Epidermal
Cultivar inacoid hai
prnacor Close pinacoid Remote pinacoid air Number Costa diameter ratio
s 1 4 3 1 0.37
s 2 1 1 1 0.77
s 1 4 3 2 0.54
s 3 2 1 0.79
s 1 3 1 2 0.44
2.4 ( )6
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Il 5 1.4.7.10,13. ; 2,5.8,11,14. ; 6,9,12,15. ;5 1-3.
; 4-6. 3 79, 5 10-12. ; 13-15. 3 .
Plate [l Transverse section of leaf under LM in five cultivated populations of Safflower(Scale bar:200pm in Fig. 1-12) 1.4,
7.,10,13. Leaf; 5.8.11, 14, Midrib; 6,9,12,15. Midrib; 1-3. Xinjiang spine-less safflower; 4-6. Yixian Safflower; 7-9. Yanjin Safflower; 10-12.
Chuan Safflower; 13-15. Yunhong No. 3.

5 5
Table 5 Characters of stem anatomy under LM in five cultivated populations of Safflower

Cutivr St el Lot Vol b s Mol el
0 8 19 19
3~4 9 27 27
2~4 10 21 21
1~2 10 32 32

1~2 5 38 . . 38
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I ) 1-2. 3 34, 3 56. ; 7-8. 5 9-10. 3

Plate [ Transverse section of stem under LM in five Safflower cultivar (Scale bar:200 pm in Fig 1-10)  1-2. Xinjiang spine-
less Safflower; 3-4. Yixian Safflower; 5-6. Yanjin Safflower; 7-8. Chuan Safflower; 9-10. Yunhong No. 3.

I\ 5 1-2. ; 34, ; 5-6. ; 7-8. ; 9-10. 3,

Plate [V Transverse section of taproot under LM in five Safflower cultivar(Scale bar;200 pum in Fig 1-10)  1-2. Xinjiang spine-less Safflower; 3-4.
Yixian Safflower; 5-6. Yanjin Safflower; 7-8. Chuan Safflower; 9-10. Yunhong No. 3.
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Table 6 Characters of root anatomy under LM in five cultivated populations of Safflower

Xylem characteristic

Cultivar Shape of Diameter Layer of Layer of Bast fibre - ’( )
taproot (mm) cork cell cortex cell Xyl Vessel aperture
ylem ray . .
(diameter ratio)
1.06 4 5~6 2 ,2~3 6.5%
1.89 1~2 1~2 .3~4 5.6%
1.69 1~2 2~3 5 ,1~2 1.9%
1.60 3 4 8 .5~6 5.2%
0.86 3 5 2 ,4~5 7.5%
( )
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b 5 N b
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