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48 h 10 mmol * L.™"MgSO, 0Dy, 0.6.
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1.2 0369 12d 3
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10: 00 5
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5 &
1 emxl1
FAA (70% 90 mL 5 mL 5 mL) 24 h 30
Leica RM2235
8pm Leica DM2000
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CTR = / x 100% ;
SR = / x100% o
’ 100 L 3 mL
470 nm 30 s 1 6
0.1 1 U/(g* min™") .
10
" G250 0.1g
2 mL 0.1 mol « L™"( pH7.8) 4 °C 4000
10 min o
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Fig.1 Comparison of leaves of different cassava varieties

B2 Xam £35S T) i Fif RS 0 i bR

Fig.2 Leaf symptom of different cassava varieties infected by Xam
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1

Tab.1 Comparison of leaf stomata parameters among different cassava varieties

Variety Stoma density/(  * %) Stoma length/pm Stoma width/pum
Mean CV/% Mean CV/% Mean CV%
C1030 531.2+11.1b 6.61 16.37 £0.75ab 14.53 2.56 +0. 16¢ 19.14
C576 490.5 +£10.9¢ 7.04 17.11 +1.00a 5.84 2.92 £0.90bc 10.61
CM3993 587.6 +17.6a 9.51 15.25 £0.44b 9.18 3.73+£0.19a 16.62
€222 459.1 +18.0cd 12.41 13.13 +0.40c 9.82 2.97 £0.10b 10.77
11077 418.4 +6.6e 4.99 13.31 £0.41c¢ 11.27 3.03+0.11b 11.22
C1036 443.3 +12.0de 8.57 13.18 +0.37¢ 8.80 2.83 £0.07bc 8.12
P=0.05

Note: Lowercase letters represent significant difference at a 0. 05 probability level

3 (10 x 100)
Fig.3  Observation of leaf stomatal stain of different cassava varieties ( 10 x 100)

A: C1030 B: G576 C: CM3993 D: (€222 E: C1036 F: 11077

. CM3993 xR2 FTEAMAZEHAFERSENLE
587 6 . -2 1077 Tab.2 Comparison of leaf wax contents in
o different varieties of cassava
418.4 i I TR
Variety Wax content/mg- g™
o C1030 7.95+0.35ab
C576 7.48+0.26b
CM3993 8.63+0.15a
222 6.10+0.27¢
11077 6.07+0.32¢
. C1036 5.74+0.27¢
2.3 TE /NG SSCTFRER R R MRTE P=0.05 K28 57

Note: Lowercase letters represent significant difference

. at a 0.05 level of probability
CM3993 8.63 mg* g
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8.02mg*g’ 5.97mge g '( 2)
2.4
2.4.1 4 6
o C1030 C576 N
CM3993 11077 ; C1030 C576
. 5 6
C222 11077

Bl 4 ANTRE A i 5 B DD 5 (10x40) 815 B 9 d J5 AR R0 1 A S8 ol It 8 ) T 8 390225 49 (10%40)
Fig.4  Light micrograph of leaf cross section structure of  Fig.5  Light micrograph of leaf cross section structure of different
different cassava varieties (10x40) cassava varieties after 9 d inoculation (10x40)

A: C1030, B:C576, C:CM3993,D:C222,FE:C1036,F: 11077  A: C1030; B:C576; C:CM3993; D.(C222; E.C1036; F.11077

2.4.2 6 N N ( 3),
: C1030 > C222 > C576 > C1036 > 11077 > CM3993
o CTR C1030
CTR 51.13%  48%
SR 3 SR
25.4% 28.9% o
N SR o
3

Tab.3 Comparison of leaf tissue structure of cassava varieties with different resistance

Variety Leaf thickness/um .Thickr%ess of Thick.ness of Leaf tissug " SRLeaf structure
palisade tissue/pm spongy lissue/pum compactness /% porosity / %
C1030 114.7 £2.5a 64.0+2.7a 32.1+8.1ab 55.8£2.8a 26.4 £2.2b
C576 111.5 +£3.0be 55.7+1.8¢c 27.0x1.8¢ 49.9 +2. 1be 24.2 +1.6¢
CM3993 103.6 +4.8e 49.4 £2.3e 26.4 +1.8¢ 47.7 £2.2¢ 25.6 +2. 1be
C222 113.1 +£2.8ab 57.7+£2.9b 33.2+3.0a 50.9 £3.9d 29.3 £2.8a
11077 109.0 £3.1d 53.5+3.1d 33.1+3.1a 44.1+6.7b 30.2£2.9a
C1036 110.1 £2.6¢d 53.9+£3.3d 29.9 £3.8b 49.0 £3.4bc 27.2 £3.3b

P=0.05

Note: Lowercase letters represent significant difference at a 0. 05 probability level
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Fig.6 The POD activities in leaves of different cassava va-

AEFEEFH] Day after inoculation /d

rieties infected by Xam varieties infected by Xam

4

Tab. 4 Differences of POD activity between different cassava varieties after inoculation

AL BRI E] day after inoculation /d
7 Xam {234 J5 AN FEHUEARE R 22 A AL G T 7E A2 1L

Fig.7 The PPO activities in leaves of different cassava

Inoculation time/d

Variety 0 3 6 9 12
C576 454 £18b 569 +15b 1090 +32a 1020 +24b 790 +£24b
C1030 474 £ 11ab 663 +12a 890 +23b 966 +18b 782 £ 15b
CM3993 502 +9a 692 +17a 1178 £22a 1190 +34a 1024 +34a
€222 392 +7¢ 462 £ 10c 432 £ 18d 587 +16d 415 +15d
C1036 360 +14c¢ 379 +10d 473 £ 16d 462 +24e 530 +20¢
11077 48 +84ab 562 +23b 649 +23¢ 844 +25¢ 724 £22h

P=0.05 o
Note: Lowercase letters represent significant difference at a 0. 05 probability level
5
Tab.5 Differences of PPO activity between different cassava varieties after inoculation
Inoculation time/d

Variety 0 3 6 9 12
C576 144 +7.9bc 476 £21.8a 525 +17.5a 387 +11.5b 415 £24.3a
C1030 156 £6.7ab 355 +19.3b 417 £9.2b 409 £23.1b 330 £15.8b
CM3993 178 £5.8a 399 +22.6b 477 £22.5a 525 +15.6a 405 +15. 1a
€222 123 +6.0c 163 +14.1d 286 +16.5d 297 +17. lc 260 +12. 1c
C1036 95 +3.6d 143 +9.6d 246 £13.2d 135 +5.2e 87 £10.8d
11077 164 +8.4ab 277 £10.2¢ 327 £14.2¢ 256 +10. 1d 244 +18.7¢c

P=0.05 o

Note: Lowercase letters represent significant difference at a 0. 05 probability level
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7
C576 C1036 ( 6).
C1030 C576
( 8-
6
Tab.6 Differences of soluble protein content between different cassava varieties after inoculation
Inoculation time/d
Variety 0 3 6 9 12
C576 99.41 +£6.0a 87.76 £3.8a 93.34 8. la 97.3 £4.5a 92.87 +4.2a
C1030 88.34 £5. 1a 72.31 £4.5b 92.6 +4.2a 89.2 £6.5a 88.72 £4.6a
CM3993 67.37 £6.9b 62.21 +£3.7be 82.39 £5.4a 88.92 £4.2a 78.92 £6.3ab
€222 51.26 £3.0b 58.61 £4.9¢ 78.92 +4. 1a 63.2 +2.6b 53.21 £3.5¢
C1036 23.59 £2.1¢ 44.92 2. 1d 48.76 £3.9b 38.67 £4. 1c 42.52 +2.8¢
11077 64.57 +7.9b 72.4 +£3.7b 59.62 +6.7b 66.72 £4.9b 69.28 +2.4h
P=0.05
Note: Lowercase letters represent significant difference at a 0.05 probability level
120 r —&— (C1030 -x- (222
3 ——C576 - C1036
Th!: 100k --&- CM3993 —8—11077
&0
g
= _ 80
=
j@j g 6o
o e
w a0l
o e
| {;5 20t
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0 3 6 9 12
A ° Qb BRI ] day after inoculation/d
’ I8 Xam {34 i AR B ACH I T3 28 4 0 2

Fig.8 The soluble protein content in the leaves of different

cassava varieties infected by Xam
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The Structure and Physiological Characteristics of Cassava Leaves
and Their Relationship with the Resistance to Bacterial Blight

LI Boling HUO Benjun ZHU Shoushong XIONG Qian LI Ke LUO Lijuan LI Chunxia CHEN Yinhua

( Hainan Key Laboratory for Sustainable Utilization of Tropical Bioresources /Agriculture College of Hainan University Haikou 570228 China)

Abstract: Seedlings of six cassava cultivars with high resistance medium resistance or high susceptibility to
bacterial blight were selected to observe their leaf anatomical structure characteristics by using microscope. The
seedlings were then inoculated with a strain ( XamHNO4) of the pathogen of cassava bacterial blight Xan-
thomonas axonopodis pv. malvacearum( Xam) to determine the change of peroxidase ( POD) and polyphenol—
oxidase ( PPO) activities and soluble protein content in the leaves. The results showed that the stoma density and
wax content in the leaves were significantly higher in the resistant cassava varieties than in the susceptible ones
indicating that they were positively correlated with the resistance of cassava varieties. The palisade and spongy
tissues of the resistant varieties were more compact and tight than those of the susceptible ones. In addition the
spongy tissues of medium resistant and highly susceptible varieties were relatively loose in structure with lots of
spaces. The activities of POD and PPO in the leaves inoculated with the pathogen strain XamHNO4 were deter—
mined to be positively correlated with the resistance to the bacterial blight and the content of soluble protein had
significant change in the leaves after inoculation. These results implied that the leaf anatomical structure and
physiological characteristics could be the markers for cassava resistance to bacterial blight.

Keywords: Cassava; bacterial blight; resistance; leaf structure; physio-chemical



