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Internode Formation in Sugarcanc —Its Nature and Rate

by
C. BEAMBARAM

- Introduction: Progress in cane growth is in effect progress in internode
formation. On account of a close association between the two, it is of
considerable interest to examine the nature, and rate of internode formation
under the different conditions of growth, so that the information obtained
may be usefully employed for improvement of the crop and the methods of
growing. A study of internode formation in the various sugarcane experi-
ments of the Research Stations of the State was therefore conducted for
three years and the results obtained are reported.

Review of Literature: MaclMartin (1957) observed that the length of
joints in sugarcane, was influenced by the amount of water applied for
irrigation and that on an average, three joints of millable cane were produced
in two months. Humbert Rogor (1965) reported that at Hawaian Sugarcane
Experiment Station, the rate of node formation varied with air and root
temperatures and that under field conditions an average of three internodes
per month were usually produced in younger canes and slightly longer time
intervals gave more mature canes.

Materials and Methods: The number of internodes in each cane stalk in
a clump was observed and periodical counts were taken on the same crop
and on different varieties at the Sugarcane Research Station, Cuddalore, the
Sub-stations at Gudiyatham and Sirugamani, and also Zonal Farm at
Rajadhanikottai. Observation on the internode formation was recorded in
‘varieties with thick and thin internodes, with long and short internodes and
of the same variety under varying manurial and irrigational treatments.

The fourth leaf which marks a developed interncde was taken as the
upper limit for counting the number of internodes. Internode formation
was counted from the bottom most visible internode upto the internode
attached to the fourth leaf.

Results: A. Nature of Internode Formation: (1) VarieTIins:

(a) Inlernodes in clumps and slalls within clumps of different
yarieties - Internode formation was studied in threo popular varviebies viz.,
(lo. 419, Co. 449 and Co. 658 at Cuddalore. Vide Tuble 1. The data revealed
that (i) The primary or the mother stalks have the greatest numbor of
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internodes, (i) The number ol internodes for a given stalle of the same
age does not vary at all or varies only a little in the three varioties studied.”
(iii) The average number of internode in Co. 411 is slightly greater than.in’
other varieties probably due_to the early vigour in Co. 19, (iv) This points
to the fact that there is a regular periodicity in the formation of internodes

in sugarcane.

Tanre 1. Juternode formoiion tn different stalls and varictice, Coimbatare

Date of planting:  17—2—10063 Duto of obsorvation: 19—8—1963

5. No. Co. 419 Co. 440 Co. GGR
of e —

clump P 8 T Av r 3 T  Av P § + T Av
Lo 11T T 15 12 15 18 14 10 14
. 28 17 1217 15 4 12 13 s 14 12 15
3, 20 18 13 07 15 16 12 15 (TS E R [ S &
4. 21 1S 13 17 1§ 1 12 15 18 1 10 14
5 20 18 13 17 5T TR D 18 1T 10 16
6. 2 18 13 17 18 15 13 15 1 15 10 M
7. 921 18 13 17 i 13 13 16 18 14 1w M
§. 20 17 13 17 15, 16 _1I 15 [ E O SR
oo 21 1T 1 17 IT o\ 1215 I8 4 10 M
0. 21 17 13 7 T 1 12 15 18 14 10 14
M. 2 17 1319 1$ 15 1 15 15 M 10 14
2. 21 17 13 17 18 B 12 15 15 M 10 14

Average 21 17 13 17 18 15 12 15 18 1410 1

C. D. = 0'3 at 5% level
P = Primary atalk
8 = Becondary stalk
T = Tertiary sialk
Av = Avorago

~(b) Indernodes in varielics differing in length and girth of inler-
nodes : The data on internode formation in varieties differing in length and
girth of internodes are shown in Table 2. The variety Co. 1287 which has
long internode (145 om.) had almost the same number of internodes on the
day of observation as varieties, Trojan and Ragnar whiech have shorter
internodes (88 em.). The varieties, however, differed in average cane weight
and cane length. Thus the varieties of tho same age differing in internode
length, cane weight and cane length have, however, similar number of inter-
nodes per clump on a given date of observation. Tide Dlate 1.

(ii) Internode formation” in thick and thin cane varieties viz.,
Co. 62034, Co. 62131 and Co. 62010 indicated that varieties varying greatly
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Prnave I.

Cu. 1287 (long intornode ) pnd Tagnar
{ Blsort internode) of the samo age
having similar number of internodes.

in girth and length of internodes have the same number of internodes on
any date. In another trial, four varieties with different thickness and length
of internodes were also studied for their number of internodes. There have
been apparent differences in the number of internodes between the varioties
but the variation was not significant,

In varieties Co. 62178 with long internode and Co. 62034 with shor
internode, the number of internodes was the same, in canes of the same age
on the date of observation. Internode formation in Co. 62011 with thin
short internode, in Co. 62197 with thick short internode, in Co. 658 with
medium thick long internodes, and Co. G317 with thick internode revealed
that inspite of variation in the length and thickness of internodes there was
no significant variation in the number of internodes (Table 2),

(2) IxTERNODE FormMATION UNDER DivrERENT LEVELS 01 MANURE :
The internode formation under different levels of nitrogen was studied at
Juddalore. Rajadhanikottsi and Sirngamani. The results obtained are
furnished in Tables 3 (a) and (b). The number of internodes formed at the
different centres was the same at all the levels of N including a zero level
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Tanti 2.

Showing Internade formation in different varielies

Tnlernodo
e a Y Tomarks
. Tinte of Dotoofl - 8  « 8= « Zwe . § . f
1 y . A = tb: e & th 8.1,
Particulars planting  vhaervation E 5 g E E"E EE' 2 E?c 1 Entt.:::!mdu
SHe pEg 59z LA
470" 45" 4PE 4
CUDDALDTIE :
1. Ragnnr 88 30 b7°5 23] Short
Trojaw  -16-2-1903  30-0-1063 wo %2 624 19% 05 Short
Co. 1987 j 14 5 an 963 Eﬂ]‘ Long
2, Ragnar 1-10-1066  28-10-10G7 63 2-3 41+l 27
Co. 1287 1-10-1006  28-10-1067 124 25 648 27
GUDIvATHAM:
4. Co, 62034 | 33 15] Thick
Co. 62131 -17-3-1063  12-11-1063 33 6L 07 Thick long
Co. G2010 14 16 Thin
Co. 62094 ] 33 19
Co. 62131 L17-3-186%  15-12-1963 33 L 07
o, 62010 1°0 10 |
j. Co. 8241 } 1140 20 456 26 Thick short
Co, 116 (it 9- . 3 .da-
o, 1163 L18-4-1065  12-4-1906 04 # _ 013 4 [ - 9
Co. 1285 128 0 23 631 21 Thick lung
Co 1303 115 2:1 484 10 -do-
6. Co. 62178 i 136 17] - Long
L1o-4-1006  24-11-1065 L .07
Co. 02034 | 101 17 | Short
CUDDALORE &
6, Co. 62011 ] 139 I'78 794 171] Thin
Co. 62107 \ 1241 266 833 18 Mendium
28-2-1064  11-1-1063 0 i
Co. 6317 % i 5 O ot m|' 7 - thick
Co.058 | 153 958 630 18] ok Joug

Nofe : Diflerenees between number of internodes were nof significant

and combinations of manure with and without phosphate, potash and
compost. The thickness, height and weight of cane, of course, were better
with increasing doses of N or with the application of compost, phosphate
and potash in addition to N as seen from table 3 (b). Fide Plate IT. These.
point to the faet that the different doses of manure have effect only on the
internode contents such as girth and length and leave the internode number

unaffected.
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"aBLE 3ta). Internode formation in atalks under differext wonurial {reatments

¥

Variety Date of Datoe of Number of intornodes por cano®
planting observation 150 X 950 N a50 N
CuppALORE !
Co. 449 5-5-1003  13-0-1003 5 5 5
5-5-1903 14-12-1903 14 14 14
* Mean of 800 canes — No diffevence for manurial trentments
. No. ol internodes per cane per clump
[ Moen of 20 elumps )
Ammoninm sulphaote C.A. N,
0N 160N 200N 100N 150N 200X
| RATADHANIROTTAL:
Co 419 d-1-1003 26-8-1063 11 12 12 12 12 12

Differences nol significant. 5. B. = 03

TABLE 3 (). Internode formalion in stalls under different anurial mireatments

- S,z = - Be 0 . w
3 B2 B0 S a= LSy OLE
Partieulars  Varicty ‘o E 22 ¥ Ps E St E.E"Eﬂ 2<% Remarks
a2 2=4 31...: EEY nPwes B EZ
g% Aav» 8% {8 xreT ATS
BIMUGAMANT
ox Cao. 449 Y 1725 234 064 243
250N Co. 410 o185 273 102 23
0N Co. 418 |17-9-1984 27-12-1064 21756 2404 097 24 >,1 verge of
ox Co. 440 | 1725 196 o0 2y 20 ennes
250N Co. 449 2450 293 0 06 a3
LET(RS Co. 449 asan 239 111 24 /

No. of internodes hetween manurial treafinents not gignifieant, 8. I, = 030

No. of infernodes holween varieties not signifieant. 8. F. = (-30

CUDDALORE : .
G111|IC| "
0N (A0G) Co. 440 17-5-1806 27-3-1007 262 L 1412 21
oK,
20N (A) Co. 440 17-5-1066 27-3-1067 286 233 108 20 Mean of 10
elimps
CP K,

20N (A4 G} Co, 440 17-5-1060 27-3-1967 212 145 08! 2
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LM £
S0 N (A Co.dI0 17-6=1000  27-3-1067 10 1'R7 (-n2 ) 20

Differenes in number of intermades not zipgnifiennl. 8. 1, 0=130)

o450 N Co. 410 19-4-1007 28-10-1067 124 240 0-50 0
HN Co. 440 12-4=1967 28-10-1967 75 1440 042 10

Nuote: C, == Composh 10 tong por aceo s [y = Phosphate 100 1. 2.0,

Ky = Potagh 300 I, K0
A4 0 = Ammoniam sulphate 4 Groundoul enke fn the ratio of 2: 1

A = Ammwoniom gulphate nlone
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Co. 4489 under 250 N ond oN, bhot of
tho samn ape, having same average
number of internodes por stalk.

(3) Invrryopr IormarioNn Uxpur DIFFERENT LEVELS OF IRRI-
aarion:  The internode formation under different levels of irrigation was
examined. Vide Table 4,  The different frequencies of irrigation did not
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produce any significant variation in the number of internodes per cane on a
given date of observation. Their effects were, however, noticeable in the
length and thickness of internodes formed.

TAvLe 4. Internode formation under different levels of irrigaiion

: e Date of Date of No, of
P"_hc“l“s Varioty planting observation internodes 8. F. Remarks
RAJADH{LNIK(STTAI :
6 days Co, 419 1-1-1963 26~ §-19063 12 3 - '3
, 034 ean of 20
12 days Co.419  1-1-1963 20~ 8-1063 12 ! prosem
18 days Co. 410 1-1-1963 26~ 8-1963 12
GUDIVATHAM :
8 days Co. 419 17-3-1963 12-11-1963 18 } 046  Mean of 10
16 days Co. 419 17-3-1063 12-11-1963 18 clurops

Differences not significant

B. Rate of Internode Formation: 1. VARIETIES:

(a) Internodes in clumps and stalks within clumps of different
variefics ; The studies reported under A 1. e, internode formation in
different varieties, was continued at tri-weekly intervals. The number of
internodes per stalk averaged over the clumps and varieties, and the number
of internodes per variety, averaged over the stalks and clumps for the three
dates of observation are given below.

STALES/DATE 19—8§—1963 9—9—1963 30—9—1963

Primary 19 22 26 C. D.=103
Secondary 15 18 21 C. D. for inter-
Tertiary 12 14 17 action = 0'5
Mean 15 18 21
VARIETTES
Co. 419 16 19 22 C.D. =03
Co. 449 15 18 21 C. D. for inter-
Co. Go8 , 14 17 20 action = 00
| Mean 15 18 a1

The internode formation progressed in a regular way ab the rate of
one internode per week. This rate was kept up in all the three kinds of
stalks, as well as in all the three varieties studied.



62 The Madras Agricullural Journal

(b) Rale of internode formation in varieties differing in thickness
and length of inlernodes: This study was made with seven varietics
(Co. 419, Co. 449, Co. 658, Co, 997, Co. 62010, Co. 62012, Co. 62131) differing
in girth and length of internode. Observations were made on the number
of internodes formed on four randomly selected clumps at fortnightly
intervals during the growth period from 12—10—1964 to 2—3—1965. The
mean differences in number of internodes among the intervals proved
significant, while the inter-action befween varieties and interval did not.

Intervals — Progress of internode formaiion :

Date of Planting: 16—5—1964 Dates of observation: From
12—10—1964 (fortunightly)

3 4 5 6 7 8 9 10

TFortnightly 1

{5

Mean no. of internodes 7 | 9 11 12 14 16 16 >18 19 21

C. D. at 5% 08

There was a regular production of two internodes per fortnight
except during the interval 3—4 (4. e.) in November, 6—7 and 8—9 (i. e.)
in December and January. These intervals correspond with the periods of
lack of sufficient sunlight and temperature due to heavy rains and winter
seagon which probably interferred with the usual rate of one internode
formation per week. The absence of interaction cffect ¢ variety x interval”
clearly shows that the varieties inspite of their variations in internode
length, girth, and initial vigour grow at the rate of one internode per week
except during short periods of heavy rainfall and cold in winter season.

Maxures: The data on the rate of internode formation in plots
treated with different levels of nitrogen are given in Table'3 (a). In an
interval of threo months, nine internodes have formed uniformly at all levels
of N. It therefore follows that one internode for a period of 10 days is
formed and that this rate is irrespective of the level of N manuring, |

Discussion and Conclusion: It is evident that the number and rate of
internode formation is unaffected by the variation in the varieties and
methods of cultivation, In other words, the nature and rate of internode
formation are practically the same for the different varieties varying in
length and thickness of internodes and also under different levels of manures
and frequencies of irrigation. The length and girth of internodes on the
other hand, invariably get improved upon adopting the improved practices.
The individual cave weight increases under the improved methods by
increases in the length and thickness of internodes and not by increase in
the number of internodes or by an increased rate of joint formation,
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Tt is intercsting to note that even under widely varying varietal
characteristios or under different levels of nitrogen and frequencies of irri-
gation (1) the number of internodes formed in canes of the same age is
practically same indicating thereby that the canelength and cane weight
are dependant on internode length and internode weight and (2) the rate of
internode formation is one for every week to ten days,

‘The above facts are of considerable importance to the cane breeder,
to the cane agronomists, as well as the cane grower. That the internode
length and girth alone influence the individual weight of cane may e made
use of by the cane breeder in breeding varieties, which possess thicker and
longer internodes. The cane agronomist should have an eyc on the infer-

node content of cane in making selections for high yield besides olher factors,
" and evolve manurial and cultural schedules, which always fend to improve
the length and girth of internodes.

The cane grower should always maintain proper environmental
conditions which promote the free and full development of internodes which
go on with constant regularity, particularly during the growing season.

Summary: Observations made on stalk and internode formation on
different varieties and under different envirommental conditions revealed
(1) In canes of the same age, the number of internodes formed is the same
on any given date irrespective of the varieties and levels of manures or
frequencies of irrigation, though the length and thickness of the internode
may vary according to the variety and the cenditions of growth. In other
words there is a fixed regularity and periodicity in the production of inter-
node, which is not altered to any great extent irrespective of varieties or
conditions of growth except during cold season, indicating thereby that the
cane length and cane weight are dependant on inter-node length and internode
weight. (2) The rate of production of internode is one per week o ten days.
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