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Vascular Bundle Traits of Sugarcane Lines with Different Stem Lodging Resistant Levels
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Abstract

Lodging of sugarcane results in decreased yield of Commercial Cane Sugar (CCS). It may involve the vascular tissue
which plays an important role in supporting stalk strength. Therefore, the objectives of this study were to investigate
number and size of vascular bundles in cane stalk with different stalk lodging levels. A Randomized Complete Block
Design (RCBD) with three replications was used. Six sugarcane lines with different lodging levels were assigned as
treatments, three cane lines, KK3, MP02-665 and K88-92 were defined as a lodging resistant line and MP07-309, MP1
and MP3 were defined as lodging susceptible lines. The number and size of vascular bundles were measured.
Vascular bundle numbers and size of six sugarcane lines with different stalk lodging resistant levels were different.
Lodging resistant lines revealed higher number and bigger size of vascular bundle at base and middle of stem
positions than the susceptible lines. Among the lodging resistant cultivar had also difference in 2 lodging resistant
traits. KK3 had high vascular bundle numbers at the bottom position, whereas MP02-665 and K88-92 were the line
which had large size of vascular bundle at base and middle of stem positions. The understanding of this might be
useful for developing a stalk lodging resistant sugarcane cultivar. Further, it would increase the production efficiency

both of the management and harvesting aspects.
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Table 1 Number of vascular bundle in different sampling positions such as base, middle and top of stem positions of

six sugarcane lines with different lodging resistant levels.

Vascular bundle number (#)
Stalk lodging levels Lines
Base Middle Top
MP07-309 12.0° 14.3 19.5 °
Susceptible lines MP1 13.8° 16.0 16.8°
MP3 13.5° 16.3 15.8 >
MP02-665 13.8° 13.3 17.3°
Resistant lines K88-92 14.3° 13.0 13.8°¢
KK3 18.8 ° 16.5 17.0°
F-test > ns >
Mean 14.33 14.87 16.66

“Means within a column followed by an identical letter are not significantly different at P < 0.05

ns = not significant

Table 2 Size of vascular bundle in different sampling positions such as base middle and top of stem of six sugarcane

lines with different lodging resistant levels.

Vascular bundle size (um)
Stalk lodging levels Lines

Base Middle Top
MP07-309 236.1 % 161.1° 127.8 ¢
Susceptible lines MP1 205.6 236.1 % 236.1
MP3 166.7 205.6° 2445°
MP02-665 261.1° 230.5® 200.0 ™
Resistant lines K88-92 230.6 ® 266.6 ° 183.3°
KK3 186.1 ™ 238.9 % 211.1 %

F-test - >
Mean 214.4 223.1 200.5

**Means within a column followed by an identical letter are not significantly at P < 0.05
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Figure 1 photographic for cross section of internode (10x) among six sugarcane lines with different lodging resistant
levels, A = vascular bundles in base of stem position, B = vascular bundles in middle of stem position and
C = vascular bundles in top of stem position, 1, 2, 3, 4, 5 and 6 = sugarcane lines as MP07-309, MP1,
MP3, MP02-665, K88-92 and KK3, respectively.
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Figure 2 photographic for cross section of internode (40x) among six sugarcane lines with different lodging resistant
levels, A = vascular bundles in base of stem position, B = vascular bundles in middle of stem position and
C = vascular bundles in top of stem position, 1, 2, 3, 4, 5 and 6 = sugarcane lines as MP07-309, MP1,
MP3, MP02-665, K88-92 and KK3, respectively.
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