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Cell division frequency difference in various
regions of stem tip protomeristem in sugarcane
varieties with different stem diameters
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TAO Chun-Niang!, LI Yang-Rui?

( 1. College of Agriculture, Guangxi University, Nanning 530005, China; 2. Guangxi

Academy of Agricultural Sciences, Nanning 530007, China )

Abstract; In order to understand the correlation between difference of cell division frequency in various regions of stem
tip protomeristem and stem diameter as well as plant height, continuous paraffin sections of six sugarcane varieties
were investigated by microscopy at five different growth stages. The results showed that there was significant differ-
ence in cell division frequency of various regions of stem tip protomeristem. The difference followed the pattern: pe-
ripheral meristem(3, 89 % ) >>corpus-primary cell(2. 67 %) >pith(1. 46 %) > tunica-primary(1. 3%). There was pos-
itive correlation between cell division frequency in different regions of stem tip protomeristem and sugarcane stem di-
ameter,and the correlation coefficients were highly significant between stem diameter and pith zone and tunica-prima-
ry cell zone(+2==0, 856 * and r2 =0, 925* , respectively). However, there were negative correlations between stem
length and cell division frequency of stem tip protomeristem in different zones,and the correlation coefficient between

corpus-primary cell and stem length was significant. The results could reveal the inherent relation between different
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stem tip protomeristem zones and their characteristics with precise quantifications of cell division frequency in different

protomeristem zones of sugarcane. The difference of cell activity in different zones could be the basic cytology of sug-

arcane stem thickening.
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Fig.1 Sugarcane stem tip protomeristem,showing the
position and cell structure of each zone (X 400)
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1. tunica-primary cell zone; 2. corpus-primary cell

zone; 3, peripheral meristem zone; 4. pith zone.
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Table 1 Cell division index in different zones of stem tip protomeristem in the sugarcane variety YT86/368
IR 5 4 i X ERE K R4 HEX oK
Tunica-primary cell zone  Corpus-primary cell zone  Peripheral meristem zone Pith zone
B am o omm mwe T2 e hwm 957 e ame 057 aw aan 092
Suga}*cane Date (é/%ﬂ( M) (%) E'}%ﬁl “™ % E/\ﬁ “™ %) Q)\ﬁ “™ %)
variety ™) No. 9f Cell “™ No. <.)f Cell “™ No. 9f Cell “™ No. gf Cell
No, of c.en ™ division No, of c.e!l M division No. of C.el.l M division No. of <.:el'l ™ division
cells  division index cells  division index cells  division index cells  division index
stage stage stage stage
B 06-27 268 2 0.75¢C 295 4 1,.36bB 589 20 3.40aA 278 2 0.72dD
86/368 07-8 208 2 0.96dD 218 6 2.75bB 181 6 3.31aA 363 6 1. 65¢C
YT 08-06 237 3 1.27dD 259 6 2.32aA 423 8 1.89bB 215 4 1. 86¢cC
86/368 08-25 173 3 1.73dD 172 5 2.91bB 284 15 5.28aA 143 3 2.10cC
09-15 215 1 0.47dD 194 5 2.58bB 321 13 4,05aA 174 3 1.72¢C
Sy Mean 1101 11 1.00dD 1138 26 2.286B 1798 62 3.45aA 1173 18 1.53cC
& Hk 06-27 97 0 0. 00cC 95 4 4,21bB 120 6 5. 00aA 87 0 0. 00cC
8 5 07-8 266 1 0.38¢C 157 3 1.91bB 161 5 3.12aA 138 0 0. 00cC
NL8 08-06 148 1 0.68cC 136 1 0.74bB 255 8 3.14aA 137 1 0.73bB
08-25 111 0 0dD 108 2 1.85bB 239 14 5.86aA 136 1 0.74¢C
09-15 165 3 1.82bB 164 3 1.83bB 358 7 1.96 aA 224 2 0. 89¢C
P Mean 787 5 0.64cC 660 13 1.97bB 1133 40 3.53aA 722 4 0.55¢C
Cp 06-27 78 1 1.28dD 95 4 4.21bB 81 4 4.94aA 204 7 3.43cC
80/1827 07-8 47 0 0. 00cC 51 2 3.92aA 83 2 2.41bB 44 0 0.00cC
08-06 160 1 0.63bB 175 2 1,14aA 331 4 1.21aA 162 1 0.62bB
08-25 202 2 0.99dD 175 5 2.86bB 348 11 3.16aA 172 3 1.74cC
09-15 248 2 0.81ecB 131 3 2.29bA 124 3 2.42aA 127 0 0.00dC
¥y Mean 735 6 0.82dD 627 16 2.55aA 967 24 2.48aA 709 11 1.55¢C
B 06-27 93 0 0cC 104 1 0.96bB 152 8 5.26aA 81 0 0cC
91/976 07-8 304 4 1.32¢C 178 3 1.69bB 172 6 3.49aA 170 2 1. 18dD
YT 08-06 226 2 0.88¢cC 192 2 1,04bB 408 14 3.43aA 202 0 0dD
91/976 08-25 153 8 5.23Cc 183 10 5.46bB 326 23 7.06aA 182 5 2.75dD
09-15 233 8 3.43¢C 208 8 3.85bB 400 25 6.25aA 233 8 3.4¢C
F-H) Mean 1009 22 2.18¢C 865 24 2.77bB 1458 76 5.21aA 868 15 1.73dD
prgsy ] 06-27 132 0 0.00dD 153 2 1.31bB 280 5 1.79aA 140 1 0.71cC
16 9 07-8 168 1 0. 60cC 99 2 2.02aA 84 1 1.19bB 86 0 0. 00dD
ROC16 08-06 185 2 1.08dD 360 13 3.61bB 186 7 3.76aA 170 3 1.76¢C
08-25 145 2 1.38¢cC 131 2 1.53bB 304 7 2.30aA 139 1 0.72dD
09-15 108 0 0.00cC 121 1 0.83aA 218 1 0.46bB 104 0 0.00cC
SF#] Mean 738 5 0.68dD 864 20 2.3laA 1072 21 1.96bB 639 5 0, 78¢cC
W 06-27 139 3 2.16dD 64 3 4.69bB 84 4 4.76aA 87 3 3.45¢C
115 07-8 131 4 3.05¢C 132 7 5.30bB 266 21 7.8%9aA 116 3 2.59dD
GT11 08-06 146 5 3.42¢C 131 ‘5 3.82bB 349 24 6.88aA 179 4 2.23dD
08-25 199 4 2.01dD 200 7 3.5bB 376 16 4.26aA 204 6 2.94¢C
09-15 170 2 1.18dD 183 9 4,92bB 362 18 4.97aA 226 3 1. 33¢C
g Mean 785 18 2.29¢C 710 31 4,37 bB 1437 83 5.78aA 812 19 2. 34¢C
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Note; the above multiple comparisons are for different zones at the same date listed in the same row. The same below.
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Table 2 Cell division index stem tip protomeristem in different zones of all sugarcane

FEFHMKX TR R0 40 M X R R i X
Tunica-primary cell zone Corpus-primary cell zone Peripheral meristem zone Pith zone
M Sy s g2
WRSH g e OB gm ogms A8 gqp oamy D00 g apm DE2
Sugarcane 2 % “M) Y N EAE R B ) MW & ) BnisH
et by : %) BE TSR : %) B ! (%)
variety “™) No. of ™) No. of “™ No. of ™ No. of
. Cell . Cell . Cell . Cell
No. of cell in L No.of  cell in . No,of  cell in A No.of  cellin L
. division . division A division L. division
cells division . cells division . cells division . cells division .
index index index index
stage stage stage stage
GT11 1101 11 1.00dD 1138 26 2.28bB 1798 62 3.45aA 1173 18 1.53cC
ROC16 738 5 0.68dD 864 20 2.31aA 1072 21 1.96bB 639 5 0. 78¢cC
YT91/976 1009 22 2.18cC 865 24 2.77bB 1458 76 5.2laA 868 15 1.73dD
NL8 787 5 0.64cC 660 13 1.97bB 1133 40 3.53aA 722 4 0.55¢C
CP80/1827 735 6 0.82dD 627 16 2.55aA 967 24 2.48aA 709 11 1.55¢C
YT86/368 1101 11 1.00dD 1138 26 2.28bB 1798 62 3.45aA 1173 18 1.53cC
SE ) Mean 5155 67 1.30cC 4864 130 2.67 bB 7865 306 3.89aA 4923 72 1.46cC
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Table 3 Stem diameter and cell division indexes in different zones

of stem tip protomeristem in different sugarcane varieties

4R Characters

GT 11

ROC 16 YT91/976 NL8 CP80/1827 YT 86/368

2£4% Stem diameter (cm)
% & Plant height (m)

REY 14y 2445 % Cell division index in tunica-primary cell zone( %)
JFAR 408 4> P45 31 Cell division index in corpus-primary cell zone (%)
Fi 4 401 8 43 244 8 Cell division index in peripheral meristem zone (%)
BE e (X 40 M 248 B Cell division index in pith zone (%)

3.05
2.60
2.29
4,37
5.78
2.34

2.22
3.02
0.68
2.31
1.96
0.78

2.95
3.02
2.18
2.77
5.21
1.73

1

.83
2.
0.
1.
3.
0.

82
64
97
53
55

2.99
2.87
0.82
2.55
2.48
1.55

3.25
2.98
1
2.28
3,45
1.53
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