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Study on the cell division rhythm of
different sugarcane varieties

LI Su-li, LIN Jian-zhao, WANG Jun-li,
TAO Chun-niang, Al Su-yun, YANG Li-tao

( Agriculture College , Guangxi University, Nanning 530005, China )

Abstract. Field experiment was carried out to study the cell division index of stem apices growing point of six
sugarcane varieties (Yuetang 91/976, Yuetang 86/368, G11, ROC 16, CP 80, Nonglin 8). The cell is divid-
ing at all day and the cell division index is changing regularly. The cell division peak of G 11 appeared at 8 :
00 am, but the others at 10 : 00 am. There was a nadir from 12 : 00 to 14 ¢ 00. The law of cell division index
of sugarcane was different with the sugarcane growing stage, the peak of cell division of the early maturing va-
rieties emerged earlier, the later varieties emerged later. Cell division index of six sugarcanes was significantly
different at the level 0. 05, Yuetang 86/368 was the highest (2. 30%), moreover Nonglin 8 is the lowest
(0.77%). The correlation of cell division index and the stem diameter in different growing stages was posi-
tive. The correlation on June 30 was significant at the level of 0. 05,0n July 11 reached at level 0. 01.
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Table 1 Cell division index of stem apex of Yuetang 91/976 and ROC 16 in a day
¥ Yuetang 91/976 B4 ROC 16
B B Items (A Month-H Day) (A Month-H Day)
06-09 06-17 06-30 07-11 07-21 06-09 06-17 06-30 07-11 07-21
8:00 YREHM S (M) Observed number of cell 1391 1065 835 672 762 1012 1089 1060 918 1171
4y 2 B4 B 3 () The number of metaphase cell 13 4 18 11 10 5 10 20 32 7
4 B4 B35 B (%) Cell division index 0.93 0.38 2.16 1.64 1.31 0.49 0.92 1.89 3.49 0.60
10 : 00 TREXH B2 (1)Observed number of cell 815 703 879 899 731 1005 1114 936 1000 1534
43§ B 40 R % () The number of metaphase cell 9 2 11 18 7 12 10 5 20 12
20 4y B 15 3 (%) Cell division index 1.10 0.28 1.25 2.00 0.96 1.19 0.90 0.53 2.00 0.78
12: 00 TRELH R4 3 (A) Observed number of cell 958 648 973 1034 798 1198 897 1032 888 947
43 8 A BB () The number of metaphase cell 9 2 12 16 5 6 3 5 3 7
o0 5y 235 3 %5) Cell division index 0.94 0.31 1.23 1.55 0.63 0.50 0.33 0.48 0.34 0.74
14 : 00 TREXZR A3 () Observed number of cell 626 1061 875 879 772 1187 853 1014 1190 1056
4334 b 8 A B3 () The number of metaphase cell 12 5 7 12 8 5 12 9 9 3
M4 B H5 3 (%6) Cell division index 1.92 0.47 0.80 1,37 1.04 0.42 1.41 0.89 0.76 0.28
©16: 00 TREH S (A) Observed number of cell 977 946 891 847 1014 1085 918 1021 1000 694
433§ 8 A BB () The number of metaphase cell 12 6 6 13 10 16 7 14 4 4
5 B35 3 %) Cell division index 1.23 0.63 0.67 1.53 0.99 1.47 0.76 1.37 0.40 0.58
18 : 00 YREXA MBI (/) Observed number of cell 906 786 885 700 1057 1149 1025 1061 842 715
43 b 8 A B (4 ) The number of metaphase cell 7 5 5 10 15 12 7 8 14 8
5> B35 B (%) Cell division index 0.77 0.64 0.56 1.43 1.42 1.04 0.68 0.75 1.66 1.12

KR ATEY 8~16 min, RFHIHER 3 r#fTE
R BB AL 5 LB (40 BT WED ,
LAZH B 5324 ¥ 393 4F O 40 B 4 2R B ME SR S8 T 4B Y
ARER-HRHREARABARSRITL.XEH R
SRS RORRURBFFEIARTROERE.
1.3 MigaE
XK 6 4~ S, AR S a6
A~Bf 1 B, 3L 4E 480 B J, WAZE 1 500 000 Z54~44
Ji8» BAAE T 2253 34 P 1 B9 40 R 45 3 MR 4 B0 L B 6

Bz (FAE 80T A REELHEEK 1~5.
F MICROSOFT EXCEL 4 B, %38 F SPSS

BAE DT Z ARt (FER S, 2001).
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Table 2 Cell division index of stem apex of Nonglin 8§ and Guitang 11 in a day

W H ltems

22k Nonglin 8 H:¥F Guitang 11
(A Month-H Day) (A Month-H Day)

06-09 06-17 06-30 07-11 07-21 06-09 06-17 06-30 07-11 07-21

8:00 WK 4HM B () Observed number of cell
233 b 5 4 B 3 (A~) The number of metaphase cell
#1045 B W (%) Cell division index

10+ 00 Y240 B S ¥ (4) Observed number of cell
43 24 of 5 41 B3 (A~) The number of metaphase cell
B4 DM (%) Cell division index

12: 00 ME MBI (A)Observed number of cell
432 oh 8 40 B 3 (4~) The number of metaphase cell
#1045 45 W (%) Cell division index

14 : 00 WE M B3 (1) Observed number of cell
4334 o B 40 B 3% (4~) The number of metaphase cell
40 i 4y B H5 B (%) Cell division index

16 + 00 Y02X 40 By 5 3 (4~) Observed number of cell
43 R b ) 40 B B () The number of metaphase cell
4 15 B P () Cell division index

18 : 00 IR M B (1) Observed number of cell

916 903 815 817 1035 1033 632 693 820 672
5 1 6 6 15 20 15 21 16 13
0.55 0.11 0.74 0.73 1.45 1.94 2,37 3.03 1.95 1.93
853 798 770 1070 899 651 787 679 921 841
8 1o 10 4 12 13 12 21 15 16
0.94 1.25 1.30 0.37 1.33 2,00 1.52 3.09 1.63 1.90
1290 901 959 901 860 677 685 858 791 1062
14 1 8 2 6 10 11 16 12 15
1.09 0.11 0.83 0.22 0.70 1.48 1.61 1.86 1.52 1.41
1313 1056 619 725 843 802 807 898 798 778
6 1 8 7 5 15 13 15 12 12
0.46 0.09 1.29 0.97 0.59 1.87 1.61 1.67 1.50 1.54
1195 987 985 809 724 907 854 882 712 731
15 1 5 6 3 9 11 13 23 14
1.26 0.10 0.51 0.74 0,41 0.99 1.29 1.47 3.23 1.92
1189 782 998 896 873 837 1107 852 626 771

B B B (4) The number of metaphase cell 10 2 9 3 7 15 14 19 11 14
AR5 B M (%) Cell division index 0.84 0.26 0.90 0.33 0.80 1.79 1.26 2.23 1.76 1.82
N3 WWB/3IBELE CPSIEYRh AN REY

Table 3 Cell division index of stem apex of Yuetang 86/368 sugarcane and CP 80 in a day

I B Ttems

BBF Yuetang 86/368 CP 80
(B Month-H Day) (B Month-H Day)

06-09 06-17 06-30 07-11 07-21 06-09 06-17 06-30 07-11 07-21

8:00 WMEMM LK (A)Observed number of cell
47 2 v B0 40 I3 (4~) The number of metaphase cell
4 HI 4 B g P ( ¥%6) Cell division index

10 : 00 M4 M B 3 (4) Observed number of cell
4334 o 89 41 B3 () The number of metaphase cell
4 5 48 J (Y6) Cell division index

12 : 00 WA ME 53 (A ) Observed number of cell
£33 v B0 40 B 3% (A) The number of metaphase cell
RS> B Cell division index

14 : 00 YR2 40P 5.3 (4N) Observed number of cell
B B B (A) The number of metaphase cell
4 J 4> B R P 6) Cell division index

16 : 00 YR 40 M 5.3 () Observed number of cell
BB M (A) The number of metaphase cell
0 fa 53 B 48 $ (26) Cell division index

18 : 00 ML 4 M 53 (/) Observed number of cell
S H M () The number of metaphase cell
271 5 B4 3 (25D Cell division index

736 701 601 1113 626 680 533 629 546 615
30 8 11 58 13 9 8 9 8 8
4.08 1.14 1.83 5.21 2.08 1.32 1,50 1.43 1.47 1.30
898 798 812 818 1038 792 551 594 818 671
37 8 18 42 26 9 14 13 11 9
4.12 1.00 2.22 5.13 2.50 1.14 2.54 2.19 1.34 1.34
907 874 711 770 743 641 740 606 700 735
3 11 22 32 15 7 3 7 9 6
0.33 1.26 3.09 4.16 2.02 1.09 0.41 1.16 1.29 0.82
1244 813 751 744 800 593 747 645 574 789
27 11 12 25 6 5 2 10 7 6
2.17 1.35 1.60 3.36 0.75 0.84 0.27 1.55 1.22 0.76
538 623 820 966 897 1019 915 537 625 558
15 8 14 33 8 13 7 5 7 5
2.79 1.28 1.71 3.42 0.89 1.28 0.77 0.93 1..12 0.90
804 641 666 655 938 924 912 539 600 924
6 6 13 20 21 10 3 5 8 8
0.75 0.94 1.95 3.05 2.24 1.08 0.33 0.93 1.33 0.87

X i —i 2 A E B B (B 5 I 1R BL BB 4
REHEA—#. —RPEDOHEERAWLHE
WERRET/,BRERE 11 SHIEMTE S : 00 I
Sh, B S A MF AR A EITE 10 £ 00 B, 12 ¢
00 &K £ Bt sk H 7 &3 B 19 40 i 43 B 4, 14 ¢ 00

FRRSREBNBEEHA. —KFEXFE—K
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Table 4 Cell division index of sugarcane stem apex at different time in a day
% H ok Fe L %] L% "H Py
Ttems CP 80 Guitang ROC  Yuetang Yuetang Nonglin Av
11 16 91/976 86/368 8 erage
8:00 7% B4 B B (1) Observed number of cell 3003 3850 5 589 4725 4364 4486 4336
433 b 3 9 B 3 () The number of metaphase cell 42 85 59 56 131 33 68
o BT 453 B35 W (%) Cell division index 1.40b 2.21a 1.06b 1.19a 3.00b 0.74b  1.60b
10 + 00 ¥ £E 40 B B 3% (1~) Observed number of cell 3426 3879 5 250 4 027 3777 4390 4125
43 3 WA 4 B ¥ () The number of metaphase cell 56 77 74 47 120 44 70
45 B35 W (%) Cell division index 1.63a 1.99b 1.4la 1.17a 3.18a 1.00a 1.73a
12: 00 AL .G H (4 ) Observed number of cell 3422 4 073 4 962 4 411 4 005 4911 4 297
43 2 b 3 9 ¥ () The number of metaphase cell 32 64 24 44 83 31 46
4 B4 B35 B (%) Cell division index 0.94d 1.57e¢ 0.48¢ 1.00b  2.07c 0.63¢c 1l.l12d
14: 00 TR S (4)Observed number of cell 3348 4083 5 300 4213 4352 4556 4309
43 b 3 41 B ¥ () The number of metaphase cell 30 67 38 44 81 27 48
4 B3 43 B35 B (%) Cell division index 0.90d 1.64d 0.72d 1.04b  1,86d 0.59d 1.13d
16 : 00 TR 41 B & 3 (4~) Observed number of cell 3 654 4 086 4718 4 675 3 844 4 700 4 280
433 b 39 4 B ¥ () The number of metaphase cell 37 70 45 47 78 30 51
4 B4 B 35 B (%) Cell division index 1.0le 1.7lc¢ 0.95c 1.01b  2.03c  0.64c  1.23c
18 : 00 IR £ 40 B .G ¥ () Observed number of cell 3 899 4193 4 792 4334 3704 4 738 4277
2 BB IA K (D) The number of metaphase cell 34 73 49 42 66 31 49
41 4y D1 (%) Cell division index 0.87d 1. 74c 1.02¢ 0.97c 1.78¢  0.65¢ 1.17¢

#, BPATHAFERG(a~)FEBTRERLE%¥. TR Note: a~e Means having the same letter in a row were not significantly different

by post-hoc multiple comparison test, PB 0. 05,

GE& 6 TRBME—XPERAKRS BB K
BB £ .10 £ 00> 8 : 00> 16 : 00> 18 ¢ 00
> 14 : 00>>12 : 00,B&T 12 : 00 F1 14 : 00 F:H ZH]
FKEBERFBEKEIHEILAHEBERFBEK
Y. UEGEREAHREZRAROBRE LB —
By, BIETE 10 : 00 FAE -G RS,
22 HEEAREKHBARS RYTE

HaEmMEA 58 6 /Nad IR B4 Ml R IE BT
WEHIFARYE SPSS NG R BT B HE B R MK S.

7 () TR & R 0 B 4 2 e BB R — B
FEH IS . RKSEE6 A 9 HETHIRSRIEH
BR . FER 16 SHEEERKPERTE BEEHA
#HER7TA NI HUEXARERE. CP8O, ¥ 11
S7E 6 A 30 HiE B H 4, B 91/976 ., B 4% 86/368
METALLHBA—-W\ENE®, B—RHERR
HAEKM ARG BREREREEEKTE.

Z& 6 MER S AR P HKSBIEHE TS
{8, AT A H RETE AR [8] A= K B 99 40 i 4 3 O = IR
WK KT A 11 H>6 A 30 H>6 A 9 H>7
A21H>6 B 17 B, HAR R4 ¥ 648 Z 8 41 i

BT 390 40 FHD 43 3 16 B - B9 B R AR 48 SPSS #E 4T AR
HaHrH K 6.
HEZRANMEBENERBER, UARZE
RERUHBEIRMRSBERFHESHEER
#E4T Pearson X H, WRHHM I HERSER
BEIFHEXBE, XA F=0.793, BH 86/368
ERBA HMAWABIEH B ERE, ML, RHE 8
BEZRB/N ENARSBIERLRER/DE.

3 W w

AHRER—XF (AR H AR AETHH
4334, BARR BT E] 4 RITRA —FE, R 6 A FE
A W F—HE, Bf 10 : 00 RSB HES, 12
100 BAKA, M 12: 00 UG HRE, LA HREZER
MARSHEARAF I RN AR, ELIERFEHE
VN EERAFEFRAR(EE B %,2000; K2,
2002) ,BR XM FERAE K SRS B THRE KR
ARiE. T4 HAXRNFLR, FEHRE
BHOFKRE,2002), FFEFSBERMFRNEIRET
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12:00~14: 00 " TFSEEE T 34 C, At

HEMERATRZBMHE , H R AEKZPH T -
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490 0 1 2 R Y R E 0 B BE (AC F 3, 1984)
ARGHEFRYERF P H AR BFRR—
H.XTRESAMMERX. Hif 16 5. KK S8
SHRIBREHHARRG AIH), XE5RA
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Table 5 Cell division index of sugarcane stem apex at different growing stages

5 Hp HE L3 L3 | b33 24
It CP 80 Guitang ROC  Yuetang Yuetang Nonglin Average
ems 11 16 91/976 86/368 8 &

6 H9H MM EM(A)Observed number of cell 4 649 4 907 6 636 5673 5127 6 756 5 625

42 e 3 A R ¥ () The number of metaphase cell 53 82 56 62 118 58 71.5
4> 235 W (%) Cell division index 1.14c  1.67d 0.84c 1.09b 2.,30b 0.86c 1.32¢

6 A 17 B W% 40 5 3 (4~)Observed number of cell 4398 4872 5 896 5 209 4450 5427 5 042

433 h 3 AR I (4) The number of metaphase cell 37 76 49 24 52 51 48

o0 B 53 235 B (%) Cell division index 0.84e 1.56e 0.83c 0.46d 1.17d 0.94b 0.97d
6 H30 B WMEAM L) Observed number of cell 3550 4 862 6124 5 338 4 361 5 146 4 897

4324 b 39 40 B 3 (4~) The number of metaphase cell 49 105 61 59 90 46 68

4 B 4> 24 45 3 (%) Cell division index 1.38a 2.16a 1.00b 1.11b 2.06b 0.89c 1.43b
7TH11 B WMEZKMH S B (A4 )Observed number of cell 3 863 4 668 5 838 5031 5 066 5218 4 947

4R b B A KR (A4) The number of metaphase cell 50 89 82 80 210 28 90

RS> B P (%%) Cell division index 1.29b  1.91b 1.40a 1.59a 4.15a 0.54d 1.81a
7TH21 B WEMRSB(A)Observed number of cell 4292 4855 6117 5134 5042 5234 5112

433 = 3 40 R ¥ (4~) The number of metaphase cell 42 84 41 55 89 48 60

R4 B35 B (%%) Cell division index 0.98d 1.73¢ 0.67d 1.07¢ 1.77¢ 0.92a 1.19d
¥ FERFE 4 The note in table 5 and table 4 is the same

X6 FARRMHBEERMAKRS RIFH
Table 6 Stem diameter and cell division index of different sugarcane varieties

L He BH% Yuetang CP80 R WX Yuetang B
Varieties ROC 16 91/976 . Guitang 11 86/368 Nonglin 8
242 (cm) Stem diameter 2.55 ¢ 2.85b 2.57 ¢ 2.70 be 3.14 a 2.15d
R4 D45 %)Cell division index 0,96 e 1.07d 1.15 ¢ 1.84 b 2,28 a 0.77 f

. FERFE 4 The note in table 6 and table 4 is the same

SBHFEQCOLMELXFENMMARMERSR, BEH4E
K@, BRTRRSMHEAF. B 91/976 &8 11
5. B Y 86/368.CP80 />N B iR /5 H (6
A3HHK7A 11 )XW E5EA S %2001) WEE
MER  XNEHBRTH . BRASF, AIHERKR, G
BAEKBHF.
ERAMSBIBE S HEEXREEMX, WA
ARMHEEMF  EKERENRGT . AAEARAK
THEAHAKREEMKY. ByARSNEARE
KAEEM, MARAE KW R ERAZHAMRMK. Y
H BRZIRAMAONBERER . “ENFARE, X

AEekERE HE, ETFTREMNERSHHE
I ARE,REEAER—ENRE XRS5
HEWHA XN EALR SRS, 5HHR.
gEHRRARNEEMUHTEMPERARS N
BBEERBE MECS5EFHUR—-RFAEK)
AR B 5 I %, 33X R U F IE B B 47 B 2
HRMHFEEHIBOARRAEEREN, WE, %
SELERAETE L, RATH T A& X H e 40 i 4 28 R w3
HEAKEERESREES . RETENEKET,
HRBHE~RIT T RFHER.
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