+ % (Soils), 2013, 45(5): 946-951
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) 210008 2 100049)

72 h

1.1
(Oryza sativa L.)kasalath
0.5 mmol/L CaCl,

2 2 cm
1.5 L 0.5 mmol/L CaCl, 3
15
2 cm 1~2cm
section | 0~1cm section II
01 2 3 section [
section II 2 mm 15 mm
5 mm
(Oryza sativa L.)Kasalath
(Triticum aestivum L.)Atlas 2 cm
1.5 L 0.5 mmol/L CaCl, 15
(96%) 60 ml/min
3
(
IPB-607A )
(primary
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5
root)section [ ( 15 mm)
1.2
1.2.1 (40 g/L
paraformaldehyde fixative PFA ) 40 g
500 ml (PBS 0.1 mol/L
pH 7.2) NaOH
60°C ( )
PBS 1 000 ml
HCl pH 72
FAA( - - ) 370 g/L
15 ml I5ml 750 g/L 70 ml
1.2.2 PFA
1.5 h
- (HE)
FAA 24 h
70%
110 (Olympus-16 Tokyo Japan)
( 100 pm) LCD
(Olympus-DP7, Tokyo, Japan) (Olympus-
BX51, Tokyo, Japan)
1.2.3
Image J 1.46¢
(% ) =1
i - )] x 100
2
2.1
2 cm
section I section I (D
(0 h)
section [ section IT
section |
section II 2~3
(2 1 24 h
section I section I
12% 23% 9% 21% sectionll

section [ ( 2 1)

b

Section 1l

Section “[

1 R R I E B ER AL E

Fig. 1 Sampling position of root section

72 h section II
section [
I 1 28% 33%
26% 29% section |
section I[ ( 2 1)
72 h section II
( 2 (section Il )
(section I )
section I section I
Kawai [
72 h (section I  sectionll)

38% 59%

* 1 BREBSAALERYAWETFEFVIR R
(% )

Comparation of area of aerenchyma in rice primary root

between paraffin section and freehand section

Table 1

() Section I Section II Section [ Section II

0 0.00+000h 0.00+0.00h 0.00=+ 0.00h 0.00=+ 0.00h
24 1219 £129g 2310 £2.76f 869 £ 141g 21.04 =340f
48 2790 £ 143 ¢ 33.48 £ 2.08d 25.50 £ 2.52 ef 29.06 + 2.81 de

72 38.64 £ 241c 5947 = 5.60a 33.11 +=249d 46.11 =2.77b

+ SD
P 0.05
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0Oh

24h

48 h

72h

Section [ Section II Section [ Section 11

B2 RETIRQFMEFMAGMEKBIRABSALLEMEZE (200)FRR =100 um)

Fig.2 Observation of aerenchyma tissue development in rice root by paraffin section (A) and freehand section (B) (X200)

( 33%  46%)( 2 1) *2 HEERPABRELE
Table 2 Dissolved oxygen content in solution
(mg/L)
(@)
(72 h) 7.3 1.2
7.1 12
7.1 1.1
15 mm
2.2 (hypoxia)
23%  26%( 3 4)
Chang ™
(G
2
3 7.1~7.3 mg/L
0.5%( 3 4)

(7.82 mg/L  287C)

1.1 ~ 1.2 mg/L Huang o
0.9 mg/L 16% 17%
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3 EFVRANERREEETKEBERNZBSELEHEE (x200)(FER=100 pm)

Fig. 3 Observation of aerenchyma tissue development in rice and wheat root treated with hypoxia by freehand section (X 200)

50
— %A

= 40} 2 -

= a
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o 30 [2,6,11]

S

< b

ERE 3

r

R 10

c
0
JKAG /N
27
( P 0.05 n=10)
4 REFHTKEFNERZBSERFLERA LR
Fig.4 Comparation between area of aerenchyma formed in rice and
wheat root under hypoxia
( )
7
( 3 4)
3 (
(programmed cell death PCD) 5 ~ 10 min)
5h
[6-7]
700 g/L
X
[10]
(2] (flow cytometry

FCM) DNA [13]
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Comparative Observation of Aerenchyma Formation During
Different Crop Primary Root Developmental Stage by Paraffin
Section and Freehand Section

ZHANG Xin-mei"?, DONG Xiao-ying', SHEN Ren-fang'"

(1 State Key Laboratory of Soil and Sustainable Agriculture (Institute of Soil Science, Chinese Academy of Sciences), Nanjing
210008, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: We observed the aerenchyma formation in rice primary root and compared the images obtained by paraffin
section and freehand section methods. The results showed that, both of the section types were able to display the structure of rice
root and the formation of aecrenchyma tissue clearly. The aerenchyma in roots of 4-d old rice seedlings began to form after 24 h
growth, and came to completely mature by 72 h. The more closer to the root basal portion, the more mature of the tissue,
consequently the higher degree of the aerenchema development. Compared to paraffin section method, the freehand section
method is more suitable for observation of the architecture of aerenchyma in rice root. Aerenchyma production in rice and wheat
root upon hypoxia observed by freechand section method showed that hypoxia can significantly induce aerenchyma formation in
wheat roots, whereas the promoting function in rice roots is not significant.

Key words: Paraffin section, Freehand section, Aerenchyma, Hypoxia



