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6400/20 (b) NI'IDRGEN TOP-DRESSING TRIAL SIX MONTHS !FrER PLANTING

Catalogue:
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'1187
To determin~ the 'effects of nitI'Ogen topdressing on six month
old sugarcane in 14o.rch,Le. after the termination of the

. main rains. '

This crop: ,'Plant '

LooatiOl'll

Soil type:

·pam&!;:
.•.i

ZRSA :BXperiment Station, Impala Block, A2-4
, ,

PE'..l sandy clay loam derived from gneiss
" '

Three rendomised blocks, m8.1n plots levels 'ot nitrogen applied
onemorith after planting, and Sub, plots levela of ni trogeen
topdresaed in MEir~hB.tsix months ot age.

Q

Varie'W'Spaeing: NCo 376, Wi,th.l,5 m betweenl'OWS '.
. . . . • . I. I • - . ',: ~

Fertlliser: Levels ot'nitrogen (see treatments),..; .souroe _onium n1trate
8) kg,lha 1'2q5-so~ce Single SIlperphosphe:te

• Ro1nfoll' .. 704 mm I;rrigat1on: 907 mm·

Treatments: " lU'trogen'levels (agplie'd) month after 'planting} M£lin plots

1 O'kg Hlbe.
2 ~ « ~

3.180. "

I .
,

Ni tro8en topdressed 6 months ,];.fter planting, in Maroh

, ,

'RESULTS: ' .

·Sub plots

1 0 kg N/ha
230"
:3 60' 'uJ .
4 90 II .. '

"

I

.~,

'."---\. ,

Relevant data are awmnar:L;ed in the attached :table.s•.

. (a) Cane yields. ' There were no Significant 'responses ~~ imtial applic
ntipns of nitrogen or to topdressing nitrogen six months after planting.
However, there Was a significant quadratic interaction (MI~S"*) t ind1c
,atingan advantage in applYing 30 kg/ha n. as a topdressing, bllt no .
benefit from higlier levels. ' .

:.' .1· . " '. .

(b) ERq% cane. The' main effect of ni trGgenon qualitY W8.se. higni,y sig-
, '.nific~t lin.ear decline in ERc% cane With inoreasing topdressing levels.

(cy T}!:RC/ha. . Due to the h.a.rmtul e~fectsof topdre~aing nitrogen' on .
. quali ty, there was a signffi cant linear' decline' in 'TEEW/ba. with in

, creasing .levels ofn! trogen beyond 30 kg/ha.

(d) Ste.1kcounts,~talklengths ~ddiameters. The lack: of -oane yield·
.responses to nitrogen topdI.'essing were due to nitrogen hav1.Iig no '
,effect on st~ oounts,' stalk lengths and stalk diameters."
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CONCLUSIONS

Cane yields are largely dependent on most of the plants· totalnitro~n

requirements -being applied dur1n8 the tillering phase, i.e" befo.re tiller
densi.ties beo~e ,static. Hence the ,v1rtuella.ck qf response to cane
y1eldstrom late topdressings 01' nitrogen which were also detrimental
to "C8!1e quali ty , '

OS.•• "I'I '4 st.

RJH/November,' 1979.
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6400/20 (b) NITROGEN TOPDRESSED. MONTHS, AFTER PLANTING

PLANT CROP DATA

I' j . , i ,
I

Stalk Stalk Stalk I
Cane I ERc% \

Treo.tments
t

,TERC/hB. counts length Mam.
0 ,I t/hn Clll'le

,
x 10-3 (m) (om)I

, ' I
•

" ,
Initial ili trogen , .

0

I

o kg/ha N 129,4 _13,35 17,26 136,'2 ,2,43 2,01
90 It "142,4 12,90 18,37 150,4 ' 2,61' 1,96

180 11 140,7 ,12,35 17,37 ' 161,5 2..59 1,88 '

Si,'gnificance Nil Nil Nil - - -
+ 10,7 " 0,99 2,06

' ,

S.E., me1n ~lots -, " - - -
S.E. 'mean, ~ 3,1 0,29 0,59 - ' - .. -c.v. % 7,8, 7,68 }J.,64

,
.. " - - -

TopdI'eBeing nitI'ogen .
I f,°kg/hc.N ,~ 134,1 13,34 17,86 149,1 2,4S 1,99

30 II 140,3 ;1.3,02 18,23 152,4 , 2,56 ,1,92• 60 ,II 136,2 12,93 17,61 " 146,8 ' 2,53" 1,92I

90 II /

, 1;9,4 12,18 16,97 149,1 2,59 198
" " .

Linear effeots' . N~S. ' . q,OOl °05
II- ._ ....:...::.... -_.--:.. -. --..._-- ,---,-,.. _....... _..-----, --- - " '-6;0-" ._- .. --'- ..•_. --- _...._........_. ---~_ .._.

L.S.D.P=i),05 .' 0,44 0,98 - - -,
\, , r-o,oi 8,2 ° 60 . 1,34 - - -, ,

.. +S.E. subplots - 6'1 0,45 '0,99 - - -.. , ,
mean t 0,15 '

;

S.E. ' ?,;o· 0,33 - -' -c.v. ~
,

4,4 . 3,45 5,59' - - -
S1gn1fioan~' inter~

; I
M'S'* N~S. .N.S. ~ - -

nctions . .. M"S"*
Trial mean 137,5 12,~7 17,67 149,4 2,54 . 1,95 j,- . '

I , !Ni trogen'levels at topdressing kg/bD.N '
I I

. ' 'Means
In!tiel ,level s of N .. , 0 I 30 60 I 90 -!.

o kg/he. N 121,2 132,1 1~0, 4 ' ' 133,9 129,4
90 It 140,4 ' 140,9, 145,1 143,0 142,4

-,

180 11 140,5 148,0 " '133,0 141,5, 140,7

Means, 134,1 140,3 ' 136,2 . 139,4 I 137,5
I ,

J .
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: :SOUTH ;AFRICAN '·SUGAR :ASSOC I£iTI·Or~, .

:. :AGRONOMISTS·':·.:ASSOCIATION

6400/20 b

, :Ca~a·logue '·No'.:
.... .
Objeet : .

NITROGEN TOPDRESSING TRIAL SIX MONTHS AFTER RATOONING

, .11187-
To determine the eff.ects of. ni trogen topdressing on '11X
month old eugarcanein March i ,e , after the termination Or
the main rains. .

ZSA ~peI'1ment S·tation, ImPa.l:a Blook 0 1 - ,
/

1Ms orop :

Looation ,

1st ratoon ~: 12 months (1.10.79 to 29.9.~0)

Variety!spaaing I

Fertlliser : .

• ' Rainfall:

Irrigation:

Treatments :
A

P.E.l sandy clBiY' loam dertved from gneiss

'1'hree randomised blocks, main plota levels of nitrogen
applied one month after planting, and ·wbplots levels ~f

ni troBSn topdressed in March.

NOo 376 in 1,5 m rows.

Levels of nitrogen (see treatments) - souroe ammOl'1ium~
nitrate. 60 kg P205 ha -1 - souroe fd.ngle supe~hosphe.te

835 mIn

892 mm

!!..:~,rogen levels (applied one Ill;0nth after r~toonine; ) main
plots.

1. 0 kg N he-I
2. 90 kg N ha-l
3. 180 kg N ha-1

.--
!~J!9..~l?- ..t?p.~€l,~~~,~~~,_~~~Lafter planting ffi1ti¥ Mareh

10 0 kg N ha-l
20 30 kg N !'la-l
3. 60 kg N ha-l J'
4. 90 kg N !'la-I

RESULTS

• Relevant date. are summarised in the' atteched tables

a) 0"!!pe. Yielde. There wes a highly significant linear increase in. cane
yields at harvost with increasing levels of 1~;Ltial nitrogen and simi
larly aftor topdressing nitrogen siX months after planting.. The
greater cane yields after the ini tial ni trogen applioation weI'e aesce
iated Wi. th grea.ter stalk densi ties and to a lesser degree sta1k leDBths,
while the greater cane yields after topdresa:l.ng were only assooiated
With greater stalk lengths•

. b)ERC %cane Nitrogen ,levels had no aignific&lt effeot on cane quality.

c) .TIW hp.-l. The signifioant linear increase in TERO ha-1 after im1:181
and topdressing nitrogen were largely due to inoreases in oane Yields
obtained from the greater levels of ni trogon.

2./ d) •••••
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d) Stalk oounts, lengths and diameters, Inoreasing imtiel levels of
ni trogen markedly increased stalk densities while stalk lengths only
inoreased up to gO kg N ha-l • Topdressing ni. trogen only inoreased
stalk lengths and n:I. trogen had no measurable effect on stalit diameters,

e) . Estimated 10dJdng %. Ther was a linear increase in lodging With in
oreasing levels of i ti tial nitrogen end also slightly greater 10dsing
oCdUrred When at least 30 kg N ha-l waS topdreased,

mOORESS REPORT

Planted:

Harvested:-

RESULTS
•

26.9.78

Harvested

P 1.10.1979
1R 29,9.80 .

~

12,2 'months
12,.0 monthe

•

•
\ .

f) Cane yields. Ini. tiel ni trogenapplications in the plant orop 1n(Jre~ed
cane yields up to go kg N ha-l while in the fl,rst ratoon there was a

.signitic,ant linear response. Topdressing n1trogen six 'months after
planting had no signifioant e·ffeot on the plant orop although there was·
a significant initial nitrogen x topdresm.ng nitrogen interaction. .
This interaotion showed a reaponse to topdressing nitrogen when no
ni trogen was applied in! tially. In the 1st ratoon there was a mg-
'nificont lineer response to ni trogen topdressings.

g) mQ% cane. Inorea.sing ini tiel levels of nitrogen in both the plant and
1st ratoon produoed a oonsistont smlJ.1l non EJignificant decline in oane
quali ty.. And only in the plunt crop there Was a further decline in '
quali ty from nitrogen topdressings.

he TERC ha-l. As often observed there vlere no TERC hn-l responses to
in! tial levels of nitrogen in the plant crop while thore was a linear
response in the 1st ratoon, Topdressing nitrogen in the plant and 1st
ratoon crops produced the opposi tc effects, i.e, in the plant arop
TERC ha-l declined linearly with increasing levels of ni tr'ogen due to
the harmful effeots of topdreseing ni trogen on quoli ty while in the 1st
ratoon TERC ha-l increased due to topdressing....rJi trogen inoreasing oane
yields and hClving no effect on 'quali~ •

,Ltalk COJ.'Ults, leIlRths and diameters. The greater oane yields from
.... ini tiel levels of ni trogen w~re lergely a.ssociated With greater stalk

dens:l. ties and stalk lengths, while responses to nitrogen topdressings
were entirely assooiated With greater stalk lengths. Stalk diameters
were unaffeoted by levels of ni. trogen.

CONCLUSIONS

This data has shown that the abili ty of sugaroane to store greater quanti t
ies of sugar is largely dependent on stalk volume per unit area i.e. stalk
densi ties, lengths and diameters. Hence the importance of 1ni tial1y supplying
adequate qUWlti ties of nitrogen is shown by both the greater stalle densi.ties and
stelk lengtho obtained. In the event of ni.trogen starvation ocaurring early
or in the later phases of growth, topdresEJing ni trogen CM be benefioial by in
orec.Bi.ng stalk lengths. However, us olaoindicated by the data, luxur:r uptake

;./ of n1trogen •••••



•

•

of n1t'rogeXl appears to retard tlw aoOWlll1lstl.on of EN.gf.\1'andnitrogen per se had
noeff~ct on stalk diameters.' .

R.J.H. Nov. 1980.
rR



NITRCG.E!I TOPDRESSING ·:rRI.AL, SIX MONTHS AI?rER PLANTING, 1ST RATOON" DAT.!
r-

6400L20.b

Table 1.

- •
• .

Cane f ERC 10 TERC S"taJ.k Stalk StaJ.k Estimated
Treatments 1; hn-1 I cane 00-1 counts x 10-3 lengths (m) diameters (cm) lodging %

i

1nitioJ. n:i trogcn
,

o kg N 00-1 99,5 13,62
(

10~81 116~3 1,94 1~9 0
90 II II II 126,0 13,57 17~09 135~3 2,67 1,9 45. 180. n II " 140,1 13,31 18,73 143,7 2,62 2,0 88,--Linear effects P=O,Ol N.S. P=O,Ol - - - -

!-~adratic effects N.S. N.S. 1~.8 • - - - -
~L.S.D. P=O,05 23,8 0,39 3,38 - - - -,"
f P=0,01 39',5 " 0,64 5,60 - - - -
i- '.

: S.B.-main p10ts + 21,0 0,34 2~98 - - -' -
~ S .E. means + 6,7 0,10 D~86 - - - -
t C.V. % , 18,2 2,52 19,18 . - - - -,.
•f Topdressin,g ni trogep.

o kg N 00-1 107,1 13,63 14,59 128~6 2,28 1~9 30
; 30 II II If 11€~8 13,46 15~70 134~3 2,46 1~9 52
~ 60 II II "_ 114,7 13,49 .15~ 48 128~8 2,42 2~0 44
, 90 II II II 122,4 13,43 16,40 135,5 2,50 1.,9 51
;
i Linear erfects P=o,Ol N.S. P==o,05 - - - -

Quadratic effects J::r .S. N.S. N.S. - - - -
L.S.D. P=O,05 8,5 0,51 1~35 - - - -

P=0,01 11,7 0,70 1,85 - - - -
S.E. sub-plots .± 8,6 0,52 1~36 - . - - -
S.E. memlS + 2,9 0,17 0~45- - - - -.c.v.1o 1,5- 3,84 '8,76 - - - -
Significant in"teractions - N.S. N.S. N~S. - - - -Tria1 mean 115,4 13,50 15,54 131,8 2,41 1,9 44

~

•
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Tabh: 2.
--~.__ ._- 'J "-_._------ .,--

I
!

CaDe t ha-~ :lli~ % c SIte: :rERC ba-~ Si;pl1- coumts x 10-3

l'lll.
i· I I

plRp

17.26 I ~0.81 I 136,2
~5(),4
16~,4

!illpJ.RJ>

U29,4
1142,4

· ~40,7

C kg If ~-1
9G II

180 II

'"'ro!O mentsI,
I! };ni~!ll .~-~~.~ I . I I t I • -l

i

j :N.S.
j :N .S.

l 22,1
; 20,1

i ::1.0, 7

I
3,1

· 7,.8

.;

T.o2~J!.f!i.~"':l?:- "tro~E.

o kg N m-1
3C) a

60 "

54,~

1.:40,'
136,2

! I!39,4

2,48
2;55
2,53
2,59

I :N.S.
~ ~.S.

lJ. i:) • ..J. P=':',G5
P=:::,G~

6,0
8,2

•
I
I2,54~3~,8

.
.i..1.-=>.
~7,6713:~O I..:i.S. t

~2,87 t
I1.S.

115,4

6,~

.2,0
4,4.

· - __ . I
_ana : MI$l* M"'S"I *

i Ii37,5

~.

~-_. -- - # --.

, S.::. a1b~01is

.~

• -
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6400/20b . NITROOEN TOPDRESSING TRIALd SIX MONTHS ·WER RATOONING ..• ~

'. .
PLANT AND 1ST ' RATOON DATA

1

CANE 'YIBUDS (kf!lha-1) - INTERACTION TABfJE, ~MT CROPP

TAl3LE ,
,

Ni'tropn lewis at topdrees1ns lea uN ha-1
.Inttial le~ls of nitrosen . .

0 '0' 60 . go Means.,
I>

o kg N 1m-1 121,2 , 132;1 1'0,4 1",9 129,4
,90 " 140,4 140,9 145,1 . .143,0 142,4

leo " 140,5 .148,0 lJ3,0 141~5 140,7
"

134,1 .. 140,3 ~'6,2 . 139,4 137,5
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Title:

Cat No.:,
Object r

'!'his orop :

Looation :

Soil tYpe ,
$

Design :
4

VarietY/.pacins :

Fertiliser r

. Raintall :

Irrigation :

Treatments :
I

RESULTS•

SOUTH AFRICAN SUGAR INDUSTRY
AGRONOMISTS I ASSOCIATION

NITROGEN TOPDRESSING TRIAL SIX MONTHS
AFTER RATOONING 6400j20(b)

1187,
To detemine the etteets otnitrogen topd1'8••1ng on' six
month old sugaroane in Maroh i. e. atter the termination
ot the main rains •

. 2nd ratoon ~ : 1.1,8 mtba. (29.9.80- 22.9.81)
ZSA Experiment Station, Impala Block C1-; ,

P.E. 1 sandy clay loemderived trom 81'1eis8

Three randomised blocks, main plota levels of nitrogen
applied one month after planting, and sub-plots levels ot
nitrogen topdressed in March.

NCo 376 in 1,5 m rows.

Levels of nitrogen (see treatments) - source ammontum
nitrate. 60 kg/haP205 - source s~esuperph08pbate.

847 mm
867 mm

Nitro en levels a lied one month after
Main plots.

1. 0 kg N/ha.
2.' 90 kg N/ha

',. 180 kg N/he.

Nitrogen topdressed six months atter ~lMting during
March,

1. 0 kg N/he.
2. 30 leg N/ha
3. ' 60' kg N/ha
4. 90 kg N/ha

Relevant data are summarised in Table 1.

a) Cane yields. There was a si8a1ficant lineal' cane
yield response to greater levels ot initial nitrogen
whereas there were no significant responses to topdressing
nitrogen six months atter planting.

b) ERC ~ c!'P...!.' There was a significant quadratic re-
sponse to greater levels of initial nitrogen and a
significant cubic response to topdressing nitrogen.

c) , TERC/ha.Initia1 levels of nit706en produoed a
significant linear TERC/ha response, whereas topdressing
nitrogen produced no signifioant effects,

d) RS cane TF cane and TF t • Applying an initial
appl ca on of 180 kg N M produce a. slightly greater
IS ~cane than the other tJ!leatments. However,topdressing
N had no effect on RS 96 cone. Otherwise TF 96 cane and
TF t/ha produced the same treatment response trerJds as
shown in ERe ~ oane and TERC/ha.

• , . 2.1 e) Stalk ~ ••••



/

e) ~""~ leiiftha and ,talk 41ameters. ,
tlrea er in! iaevllot ii tropD produoed greater .talk
populations and stalk lengths ,t harvest, whereas top-
dre••!rss nitrogen had no eftect on Italk populations.
However, there wal an increase in stalk lengtb8 ot about
1~trol!1 topdressing nitrogen. Levels ot nitrogen bad .
no etfect on stalk diameters.

PR05BESS .REPORT

Planted f

!F!ested :

26.9.78.
I
Harvellted

P 1.10.79
1R 29.9.80
2R 22.9.81

'~

12.2. months
12,0 months
11,8 months.

.e

•

, RESULTS .

Relevant d4ta are summarised in Tables 2-4
a) Cane yields. !'berewere no significant responses to greater initial

levels of nitrogen in the plant crop, whilst there were significant responses
in the 1st and 2nd ratoona.' Topdressing N had 'no l!I1gnificantetfects on cane
yields in the plant and second ratoon. However, there Was a significant re
sponse in the 1st ratoon. The signifioant interaotion in the plant crop bas
shown that by topdressing plants which received no initial nitrogen, cane yields
were increased.

b) mc %eano. Initial levels'ot nitrogen bad no effect on the plant
Md 1st ratoon crops. However, there was a Q,uadratic response in the 2nd
ratoon. Greater levels ornitragen topdressings produced & significant decline
in quality in the plant crop and a cubic. response in the 2nd ratoon. .

, c) . TERCfBa. There was a significant linear TERC/ba response to nitrogen
in both ratoon crops and no response in. the plant crop. Responses to nitrogen
topdressings'vere variable. There was a significant linear decline iri mclba
in the plant crop, whilst there was a significant inorease in the 1st ratoon
end no eftects in the 2nd ratoon.

, .
. d) Stalk count!. stalk lengths and stalk diameters. TheBe reB~ ts

olearly show that greater levels ot Iii1ti&1.n1~rogenincreased stalk populat
ions and stalk lengths, whereAS topdressing n1trogenhad no effe~t on stalk
populations at harvest, Itwas able to increase stalk lengths by about 11%,
In all oase8 nitrogen bad no effeot on ·stalkdiemeters. .

CONCLUSIONS

T.bi8 data clearly shows that cane and sucrose yields are largely depend
enton stalk volume per unit area, i.e. the aile o~ the sink for sucrose storage.
Stalk population, perhaps the most fmportantc~mponent of stalk volume per unit
area, is dependant on adequate initial nitrogen being applied (180 kg N!ha),
whioh also largely determines f1nel stalk lengths, the second component of
'stalk volume.· However, when initial nitrogen applications are insutficient
toaaxtoise stalk populations, late nittegen dressings have no effect on

'.1 on stalk •••••
• J



.talk populations but, they are able to promote greater stalk elongation.
Also it is known that exoe... nlt1'ogen upteke by plant. oan markedly delar
stalk matlmation. TheBe data and other data have shown that averege stalk
diameters, the third eooponent ot stalk volume, are largely independent ot
levels ot nitrogen.

RJB/Noy.. '81.
~



64oo/20}, NITROGEN TOPlllm3S_ TRIAL, SIX MONTHS APTER PLANT_ - 2ND RATOON DATA

Table 1

• ~ r

cane me" ! Stalk Stalk S~Treatments Tmc/hal RS% cane ~cane TF/hat/ha - cane i counts x -10-3 lecgtha (m) diameters (em)

In!tial nitrogen
o kg N/ha 78,9 13,21 10,41 0,33 15,02 11,85 120,3 1,80 1,9

90 It It 121,8 13,40 16,32 0,28 15,19 18,50 153,0 2,48 2,0
180 It n 132~O 12,79 16,88 0,49 14,71 19,42 156,2 2,58 2,0

Linear-effects P=O,01 P=O,05 P=O,01 - - - - - - I -
~ticeffects N.S. P=O,05 P=O,05 - - - - - -
L.S.D. P=O,05 21,6 0,34 2,62 - - - - - I -

P=O,01 ",9 0,51 . -4,'5 - - - - - -I

+ 19,1 0,30 2,31 IS.E. main plots - - - - - - -
S.E., means - 5,5 0,09 0,67 - - - - - -c.v.% . 17,2 2,31 15,91 - - - - - , -I I

Topdressing nitrogen
OkgN/ba 108,5· 13,11 14,20 0,36 14,98 16,25 143,5 2,17 2,0

30 It " 110,8 13,23 14,64 0,36 15,08 16,71 142,7 2,27 1,9
60 " " 110,0 12,88 14,13 0,40 14,73 16,20 142,8 2,27 2,0
90 n " - 114,1 13,31 15,17 0,35 15,10 17,23 143,8 2,42 2,0

Linear effects N.S. N.S. N.S. - - - - I - -
Q;uadra.tic effects N.S. N.S. N.S. - - - - - -

-Cubic effects R.S. P=O,05 N.S. - - - - - -- -
L.S.D. P=O.05 13,3 0,32 1,88 - - - - - - -

P=O,01 18,2 0,43 2,58 - - - - - -
+ 13,4 0,32 1,90S.~. sub-pl~t$ - - - - - - - -

S.E. means - 4,5 0,11 0,63 - - - - - -C.V." 12,1 2,43 13,09 - - - - - -
--
S1gn1ficant interactions N.S. N.S. - B.S. - I - - - - - ---
Trial I::Jeans 110,9 1',13 14,54 0,37 14,97 16,59 143,2 2,28 2,0. ,

~•



6400/2Ob ' ,NlTRoom 'l'OPJP? 'D!IAL, SIX Jll)NTB§ 'APml fIlA. -P-2R DATA

Table 2.
~

....' .. :,

Cane t/ba me %cane Tlmc/ba
Treatments I I

P 1R 2R
• Mean p 1R 2R

Mean p 1R 2R Mean
1,:,,"2R 1-2R 1-2R

,Initial nitrogen

o kg N/ha 129,4 79.5 78,9 79,2 13,35 13,62 13,21 1~,42 17,26 10,81 10.41 10,61
90 .. " 142,4 126,0 121,8 123,9 12,90 13,57 13,40 13,48 18,37 17,09 16,32 16,70

180 " " ' 140,7 140,7 132,0 136,4 12,35 13,31 12,79 1',05 17,37 18,73 16,88 17,80

, Linear effects N.S. P=O,01 P=O,01 N.S. N.S. P=O,05 - - N.S. P=O,01 P=O,01- - -
Quadratic effects N.S. N.S. lIT.S. - N.S. N.S. P=O,05 - N.S. ' N.S. P=O,05 -
L.S.D. P=O,05 12,1 ,23,8 21,6 - 1,12 0,39 0,34 - 2,~3 3,38 2,62 -

P=O,01 20,1 39,5 35,9 - 1,86 0,64 0,57 - 3,87 5,60 4,35 -
+ 10,7 21,0 19,1 0,99 0,34 0,30 2,06 2,98 2,31S.E. ma.1n plots - - - -

S.E. Deans - 3,1 6,7 5,5 -' 0,29 0,10 0,09 - 11,64 0,86 0,67 -e.v.% 7,8 18,2 17,2 - 7,68 ,2,52 2,31 - 0,59 19,18 15,91 -
Topdressing, nisosen

o kg N/ha,· 134,1 107,7 108,5 108,1 13.34 ' 13,63 13,11 13,37 11,86 14,59 14,20 14,40
30 .. " 140,3, 116,8 110,8 113,8 13,02 13,46 13,23 13.34 18,23 15,70 - 14,64 15,17
60 " " 136,2 114,7 110,0 112',4 12,93 13,49 12,88 13,18, 17,61 . 15,48 14.13 14.80
90 " " 139,4 122,4 114,1 118,2 12,18 13,43 13,31 13,37 16,97 16,40 15,17 15,78

Linear effects N.S. P=O,01 N.S. - . P=O,01 N.S. N.S. - P=O,05 P=O,05 N.S. -Quadratic effects N.S. N.S. N.S. - ' N.S. 1r.S. N.S. - N.S. N.S. N.S. -'Cubic effects N.S. N.S. . N.S. - N.S,. N.S. P=O.O~ - N.S. N.S. H.S. -
L.S.D. P=O,05 6,0 8,5 13,3 - 0,44 0,51 0,32 - 0,98 1,35 1,88 -'P=O,01 8,2 11,7 ' 18,2 - 0,60 0,70 0,43 - 1,34 1,85 2.58 -

..
+ 6,1 8,6 0,45 0,52 0,32"'" 0.99 1,36 1,90S.E. sUb-pl~ts -. 13,4 - - '-, S.E. means - 2,0 2,9 4,5 - 0,15 0,17 0,11 - 5,59 ' 0,45 0,63 -C.v.% 4,4 7.,5 12,1 - 3,46 3,84 2,43 - 0,33 8,76 13,09 -

S1gnif'icant interactions I X' S'itM"S" N.S. 'N.S. - N.S. ' N.S. N.S. - N.S. N.S•. N.8. -
Trial means " 137,5' 115,4 110,9 t 113,2 12,87 .13,50. 13,13 13,32 I 17,67 t 15,.54 I 14,54 ; 15,04. .', ; . i

vt•



6490/20b

Table ,.

- . -NlTROOEN TOPIJm:)~ TRIAL. .SX,X MONTHS AJI'1'ER PLANTING - 2ND RA'l'OON DATA

......, ~, '!

- Stalk counts % 10-3 Stalk lengths em) Stalk 4iame'tera (ca)
Treatment meana I' , I f

. P • lR 2R Mean P ra i 2R MeaD I P ,i 1R t za J MeaD
1-2R (1-2R I : c 1-2R

I , . i i

lDitial. ntttogen '.." I fi I j f
o q N/ba 136,2 116.3 120,3 118,3 2.,43 I 1,94 1,80 1,87. 2,0 {I 1,9 i 1.9 1.9

90 n " 150.4 135,3 153,0 144,2 2,61 f 2,67 2,48 2,~ I 2,0 1.9 tf 2,0 2,0
180 n n 161,4 143.7 156,2. 150.0 2,59 2,62 2.58 2,60 I 1.9 i 2,0 2.0 2,0

! ! .

ToJ!d!:e88Jas nitrosen I }' i 1 ; .
o kgN/ba _ 149,1 128.6 143.5 136,0 . 2,48 . 2,29 2.17 2.22 2,0 1,9 I 2.0 I 2.0

30 n n , 152,4 134,3 142,7 138.5 2.56 f 2,46 2,27 2.36 i 1.9 1,9 1.9' 1,9
60" " 146,8 128,8 142,8 _ 135.8 2.53 2,42 427 2,34 1,9 2.0 2.0 2,0
90 " II 149,1 135.5 143,8 139,6 2,5' 2,50 2,42 2,46 2,0 i 1,9 2.0 2,0

Tria1 means 149,4 131,8 I 143,2 I 137,5 . 2,54- I 2,41 : 2,28 j 2.34 i 2.0 1 1,9 I 2.0 I 2.0

Table 4. cane yield ( t/bal interaction tablEt! Rlant crop.

i InttW level. oi n1.trogen I· Nitrogen levels at "topdreSlling kg/ba
o 30- 40 90 MeaD

I I

OkgN/ba I 121,2 132,1 f 130,4 133.9 129.4 I
90 .. .. L 140.4 140.9 145.1 143,0 142,4 I

180 n n 140.5 148,0 . 133.0· 141,5 140,7 j

Mean 1 134,1 140.3 136. 2 I 139. 4
I

137.5 Ij I, j
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64~/20b NITROOEN TOPDRESSING TRIAL S:q MONTfS AFTS }A'I'2.oa .
, . ., .

/'

, .•

.Ob~ect:

Locatdom

5011 W:

Dosigp:

.V~ietyl
,Spncing

Fertiliser:

Rt\ini'o.11 t.

I

, '~rri~tion:

'!Tea.tments: .:

" '

, To det01'Ii1irie the effects of n1'bogen te~~
-on six month old ~a.rcane in March i. e. at.tar th&.
termination of the ma.in rains.'

3rd ratoon

ZSA Experiment Station, .Impala :~lock C1-3.
. - j -

.PE.1 sandy ~~ 1oa.t1l darlved.:b.'oIn piss,

,Three ra1ld.omised blocks, main ,lots lavels ot nitrogen
applied. one month after planting, a.n,d sub-plots levels
_of nitrogen topdre$ped in.~ch.

I. . '.
\ . . .

NCO 376 in1 ,5m rows. . . .. .
I ,.

i

L~vels of nitrogen ($Ge tr&a:tment1t)

·404mm .

1'43mm

llitrogon "levels (applied one 1I1onth aftQ~ re.to~) .

1. No added _n1trogen
,2. '90kg NIna
3. ·,180kgN/ha, .. '

.' -

.- . ;.

Nitrogen topdressed six' months after ~lanttns dur;ng~
. . . . 4

. ~1. No ndded oN ' . ",
2. 30 kg N/ha' .

- 3. '60 kg N/ha '.
, I '.4 90_kg N/ha ~

. Relevant crate. are- B1.UI:IIDS.rise4 .in·tabltls·1 .and 4

"(a)Canelields:~e was a highlY aignUicant linear response to
both greater initial and topdress~s of nitrogen, as wall cs eo signiti-cant
(P=O,05) linenr interaction (P=O;05) between initial ~ topd1'PJssinge or
nitrogon. This interaction showed that the 'greater levels ot ni~rogen '.

. . topdressing incroa.se4caneyields by ,54,22 and' 9 Pir -cent wban apJUj.edto·, ,.'
·"'-1n1tiallevolso!·O,9.0 and .1aOkg N/ha respecti~ly. . - . . _ I .

. -. )

(b) ERC 7! cane: There- was a s!gnific~t -qua.drt\tie. reaponse to
initIa.1 levels of nitrOgen whereas i;opdressingilitroBen.had. noJlff-eet. _.... . ..' ". . . .

.. .0. • , .•

. (e) TERCIM: inere~1ng in!tia.l and topdress1l:18S ~ n1trogep,· . ~ .
e1gnitice.ntly increased TERCjba. " ',' .- . -... , .

I .

, 2/RS."ceae••-•• ~~••

. - \

•

~ .~'- -

.........



- '2 -\ ';

, "

"

,(4) as . 'TV Cane an4TJ' t :, '-'here wal & ,trend tova.r4. ,
'slightly greater RS 0 cane !'rom greater initial aM top4renin«iI~! .
llibosen, whereas TF% cane anA, TF t/bApro4uo9d ailll1e.r trend. to thole
observed lin ERe %CCl.'lC and TERC/barespectively..

, / , ,
.(e) Stalk countS Inoreasing initial

levels of nitrogen marK,' lOO:rgaSe ~ ,,8. k coun s.. but topdressing nit-
rogen had no effect 'on stalk counts. However stalk l~ths were inONa~

markedly by both initin1 and topdressiDgs of xli t:roge11., ~~ nj..Uopn
hod no ,effect on staLk diameters.

....

Hmested:' ,

. \

, 26.9.1978.' : '

Earves'ted.. .

P 1.10.1979'
IR 29.. 9,1980
2R 22. 9.1981

·3R 27•. 9~ 1982

~

.12,2 months
12,0 months

. ,11,8 months
! 12,2 months

,
r

\
RESUL1§.;

{

Relev:int da.te. are summarised in .-tables2-6. ' .(

'e·

., "

(r) ·Cone yields: ' There was a' highly si~i!ic~t·lin~a.r"increase in"
cane yields from increasiriglevels of initial 'nitrogen in all the ratoon
crops. Al though there was 'e, mean trend towa.rds grea.ter. cane yields',from '

. increased topdressings,'di!'.fe,renceswereonly significant In the pl&"'lt and.
, third ratcons, ':The interaction tables showed that the main response to
nitrogen topdrefisi.n8s occurred in, the a.bssJ'lceof, initial nitrogen, and,"

, the response wa.s 16s8 pronounced, when 'initial~~trogsn had been a.pplied
\ .

(g)' •ERG %cene::, In. the second 'e.ndthird ratoons 'there was a' " I

, -quadratd.o response to in~tial nitrogen :',applieatlons and, in' all cases,,'
,:ths quality W~6 poorest when t~O ,kgN!ha had been applied. Nitrogen top..

, ", dressing6::.h~.cr little ef.fect onquo.lity,a.lthQugh'in the plant crop there
wae .e significant linear decline in ERe %,ccmewith greater nitrogen ,
topdresslngs.' , ", :

"

j' i (h) . 'TERCtAA= ,In all theratoon crops '.th..ere _~a;S~~ignificant .linear
, response' to greater initial: levels of ,nitrogen and, 'except for the second'
?o.toon, there' \lnis, ~: signif:i:ce..ntlinear re~ponse to greater .topdressings
of nitrogGn; " ' . '.

; (i)· ,stalk '_coUrl,tS:" In Bllcrops: increasing ·,initie.l.le~els ot ni~rogen , '
"': increased ,s,talk counts.·Si1d stalk lengths but'badno. etfect on' sta.lkdJe.meters. .

'. Topd.resBingn~trogen, i.noreased ..~tolk lengths, but had no' effect on 'stalk '
counts ordinmeters.' . ' ,

. ,.

, ,/ConclusionD •• ~. '
. l' "

, I

•
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, '

CONCLU3IONS
"

• .. G' ~ ",.,' ,,,\,.~.

i., .

• " I

Results have shown that 6~month old ~ane will respon~ to nitr~gen

top-dressing, and that the extent of the 're:Jponse is depsndent on
. the amount of nitrogen applied ·in!tiel1y. Yield response tG·1nitia1
nitrOGen ~s associ~ted with inoreased stalk populations and stalk
lengths,. whereas .response. to t~p-dre~ieings is as~iated with .stalk
Lengths only. .

The linear nature of the.' nitr.ogen responses in this trial indicatee
that the level of both .initial and 'top-dressed N shaUl4 bs ~reased

. in future ;'ra'boops" so as to studythei'ull' response range,
. " " .. .\

I'

. I

, .

I

I .

I

. r

.. -. :

\

: I

I. "/

\ .

•

. '.

/.,.

. '.

. \

'./

I.

, i'

1 :

\



.' 6400/20b NITROGEN TOPDRESSING .rmuL; -SIX MONTHS AFrER' PLANT:rNc -' 3rd RATOON'DATA

, . Table' ;

'- .:

.e· .~
\

..'";JI

r

e

. .-'
s

Trea~ents. , Cane, ERC % T~CI RS % , TF % TF t/ha stalk counts Stalk sto.lk
. . t/ha cane ',M Cane" cane, x ,10 lengths(m) diam(cm)

.... In1tle.L:nitrogen . • . ,.". <. I

' .. .()kg N/ba .. 72,3' 14~20' 10,2$'. 0,28 15,98 r. '1-1,55 ',129,0 '.1,88 1,9
. 90kg'N,!ha' 125.4' 14,41 1a,07- . 0,28, 16,28 20,41 156,3 2,42 , 2,0
180kg N/ha' . '.153~3 ',13,76 ,,21,09 0,-it3-' 15,75. 24;14 166,32,74, 2,0

. ~_. "" • I

, Linear effects P=O,001 P=0,05" P.0,001 - -, - - - -
Quadratic ef'fects ' , . P=O,05 1'=0,05 P=O,01, - - - - - -

LeS.'D. "'P=0,05 . 10,4 0,33 1 ;60 - - - - - -
. M,01: ' . '17,3 ,O~55·.' 2,66 - . - - - ,,- -

S.E. main'plots ± '9,2 0~29.1,41 - '';' - - - ~ -
S.E.· means! 2,7' , 0,08 . ,·0,41 - - - - - -
C.V.%7,9· ,'2,07 ·.. ·8,58 - - - - - - -

. . ", -

Topdressing nitrogen . .. ' :. '
, OkgN!ha .. ',104,2 14,30 14,82 0',31. 16,18 ' 16,82 149,7 2,25 2,0

30kg N/h'3.< 116,2 '14,16 '16,40 0,32 16,00 18,56 148,0 2,31 2,0
60kg N/ho: ,-- 120,9' '13,94 ,'16,85 0,33· 15,82/ 19,14 152"1, 2,'38 2,0
90kg l,i/M.126,7'14,09 17,820,37 16,01 20,'28152,3' 2,'45. 1,9

Linetn-· .affectsP=O,001 . N·.S. 'P::O,001 " - ,. -- • _. - ' - -
. Ql'L".1dJ;o.tic: effects N:.S,. N.S. " N.S. - . - -. - ' - - .
L.S.D. P=0,05' ',' 5;8 N.S. '1,24. - - - - ," - -

P=O,01 . _ 4,9 .. " 'N.S. 1 ;69' - - .' - - - -
• • • • t

. + " . 6S.E. Gubplots, -' . '5,8 '0,.2: 1,25 - - - - - - _-
'S.E. 'merins: '1,9 0,21 0~42 - . ~, - - -
·c.V. % 4,9 . 4, 39 ~ 7,58 - - - - - - -

" ': -:

SignificB.nt interD.ctions M'S'* N:S. N.S.
T:r.i,~l means· 117,0" 14.,12 \ 1·6,'47 0,33 .16,00 18,70 1~0,5 2,35 2,0
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6400/20b NITROGEN TOPDRESSING TRIAL SIX MONTHS AFl'ER PLANTlNG ~ 'rd' RA'lOON.DATA AND P-3R DATA
•• '.o p

.' Tabie 2 - (p':'3R) cane yields:imd ERC % cane. '

.., <-ee (

Treatments' " ..

~Linea:r' eftac'ts,
~ ~atic,e£fect~,

Significant interactions
Trial means

13,68
13,19
13.29

Mean
1-3R

13,68 
, 13,62
, 13,44
13.61

r ~.can,
p, I 1R 2R .

'-
J

13,35 1"3 6'2 ' 14.20, ,

12,90 13,51. '14,41/
12 1 1 1 6,

N.S~ N~S. P=O,05 .P=O,05,
N.S. ' N.S. P=0,.°5 P=O,05

1,12 .0,39
1 86 o 6

_ 0,99 0,~4

_0,29 0,10
68 2 2

13,,34 13,63 13,11
13,02, 13,4(j 13,23
12,93 13,49 ' 12,88
12,18 ' ',1 1 1

, P=O,'01 N.S• N~S. N.S.
~.~. J, ~ N.S. ' N.S. ~.S.,, ,

N.S. N.S. P==OO N.S.

0,44- 0,32
° 60 °0,45 0,62
0,15 . 0,21

, 6 /J.

·-N.S~, N.S. N.S. N.S.,
12~87 13.50 1 '=S.13 14.12

..:

114.4"

,'. ,106,8
114,6
11S,2
121.1

r. .104,2
116,2

; I 120,9
126,7

P=O,001
.... N.S.
, N.S.

Cane,Yields t/ha

.' I, 3R J Mean
P ·1 1R 'I- 2R 1-3R

, ,

'129,4 12,3 16,9.
142,4 125,4 . 1~4,4
1'0 .1 1 '2 °
N.S. P=O,01 . F:9,01 P~O,001 -
N.S. -' N~S~', N.S. J?=O,05 ..;

12,1 '23 8'· , 21 6-'
J

-, "
" "-20 .1 ' -

10,1 21,0: '19, t 9,21 - ~
31 "6.,7 "'5.5 ( 2,7 -,.

·'7.8 '18.2 17'.2 ' ,'7.9' -

6,0 . - 8~5 13,3 .. 5,8
8 2 11 18 2,;

6,1 . e 6' 13;4- 5,8.. ,
2',0 1 .. 2~,9 4.5 1,9

12 1 .1.

M' S'H"S" ' N~S. . N.S. M'S'*
137 ~ I) 115.4' 110.9 117.0

134,1 . ,101,'1 ' , 108,'S .
I ~ ·140,3:' ,116,a-, 110,8

136,2 114,7 " 110;0
1 ;1, ',122 . 11 1

. N.S. "P=O,01 NLs.
'N~S'. N.S.· N~S~

N.S. N.S. t N ~'S•.

--:.;.~

·L~S.D. P.O,,05
. P=O.01

Linear effec1;s
'Quadratic" 'eft:ects
Cubic ef£ects

..,' ,+
S.E.,'subplots ,, + ..
S.E. means-
C.V. /%

'L.S~D. P=O,OS ,
. P=0.01

S.E. Main ~lots ~', .1:"+
, S.E... means - .
'C.V.'% '

, ,Initial, nitrogen
,' ,~Jfl!hac , ..
', 90kg ',N/ha. ':'

, 80~ N/ha" .

r:

,

•

--'

, ~
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, :,l>400/20b'ITROGm TOPmEsS!Ne.--TRIAi, SIX ~iaP"AFrER 'PLANTING P-3l! DATA
'Table 3 - (P-3R) TERC/ha.~ stalk counts.

..J"

r:

•

...... ) .

;....,.-
I,

•!
;.

I :';:'t/'~ 'j
I';"

, , . ., :

rrme-/ha:' 'Stalk co~tB x 10~, ," .. ,
,.. ' ,

", ...
I '4,' Mean Mean

I 'P 1R 2R, , ~ 1~:m P, 1R 2R sa: 1-~'. ,

Initial Nitrogen' "

" -
,OkgdN/k 17,26. ,,10,81 10,41 10,26 10,49. 136,2' , ,116',3 ' 120.3 '129,0 121,9

'" 90kg NjbtJ.,' " ,~ 18,37 ,11,09 '16,32 18,07 17,16' 150,4 ' --135; 3 - ~ 153,0 ' 156" 148,2
"18~ 'NIba'

' '

17.37 ' 18.13 16.88 21.09 ' 18.90 161.4' '143.7 156;2 166.3 11)1).4
Linear, effects . N.S~ P=O,01 P=O,01 P=O,OO1 - - - - _. -, ,- .. 'tic effects N.S. N.S. P=O.or; 'P=O.01 - - - ' - - -

"3,38 /
,

L~S.D. ~~05 ' 2,33, 2,62 ' 1,60' ' - - - - - .. -
.' . P=O'.Q1 - "- ' ,'3.87 ' ' 5..60 . 4.35 2.66 ~ - - - ' - -

S.E.mam plots:!:,' " 2,06 2,98, . 2'31' , 1,41
.

0- - - ... -' -, ,
.' + ' , 0,59 0,86 ' 0,67' 0,41'S.E. means - ' , ' - - - - - - -
,C.V. % ,~,

:':11.64- '19"18 ' 1'5.91 8.'59 .'- & - - - - -
Topdressing nitrogen '

"

Okg H/ha, ' 17,86 ' ',1'4,59. ' 14,20' 14,82 , 14,54 149,1 ,128,6 143,5 149,7 11;.0,6
, 30kg ,Njha' 18,23 15,70- 14,64 '16,40 15,58 152,4, 134,3 ' 142,7 148,0 141~7

60kg N/ha. 17,61 ,15,48 14~13 ' 16,85 15,49 146',8 128,8 142,8, 152,1 141,2
901ut' NIha ' 16.97 . 16-:40 15.17 17.82 16.46 149.1 '135.5 ' 14.3.8 1=)2. 3' . 143.9

Linear effects ' P=O,05 ' P::O,05 IT.S. P=O,OO1 0- - ; - - - -
,Quadrati c'ef£ects'.,

". . ~ ?

N~S. ' H.S. N.S. ' - N.S. - - - - - -
L~S.J). P=0,05' , , ' .1,88

., -0,98 '1'31) 1,24 i - - - - '- -, " - ,

, ,P=O;.01 ' ,1. 3L1 1.85 2.1)8, ' 1.69 -- - - - - -
, , ' +

0,99 1,36 1;90 1,25 " ", S.E. subplot.s,'~ '. - - - - - ' -•S ~E. means"; , , '5,59 0,45 , 0,.63 0,42 - ".. , '- -. ..- -"

C'.V~'·°'o O.,3~ ,8.76 ' ·1.~.09 ' 7~1)8'
-,

" ' - - - - - -
, ,Signi£ican:t; 'interactions ,'N.S. ' N.S. ' N.S. " N.'S. , ,

Trial means ' , -~ 17,67 15,54 ' 14,54 :, :t6,47 . 15,52 149,4 '131,8 143,2 150,5 141,8. , , ' '
, , .

-'

"

...
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~00/20b' NITROGEN TOPIlRESSOO TRIAL SIX MONTHS AFrER PLANTOO

?rd.RATOON DATA AND P-3R'nATA

. Table 4' - Carie'~leld.(-t/ha)~ter~otion 'ta.ble,~rd. ra~oon da.~.
. "", .'.,'. ," , . ,."

-. '
.• Ii'''

• ~ - I ."

;-

at" tOJ)dress~ lr.R/ha .. .;; "NitroRen levels
:

' ,

0 60 90 Mean ,• ,-,. 30Initial levels of nitro~en'
,

:Okg' N/ha'
I

56,; 75,0 '86,9 ,72,;, :71.,0,
"

"9OkgN/'rii ' ,110,5 126,9 129,9 1;4,4 125,4
':~. ~Okg' N,~

.,
.~ 45,8., 150,~ \ .157',8 158,8 153,3,

, '
>. ......,.. , ,

"104.2' - "116.2 120,9 ·126~7 '117,0 . 'Mean - .... .
s

'Table 5 - ,(p':;R), st~1k length's 'and 'diameters' .' ..
. " ,r, ". . ~

, .. Ste,lk 'lengths m Sta.lk diameters em

,J i p' ".1R --'~2R : '. '3R,
'Mean .1

1-'3R. p .: '1R
,,' , Me

.2R: 3R. 1-

.. -. '

';' :
f "

, .

." .
" ...

1,'9 .
2,b
2 0 i

'2,0., 2,02,0,
.1,9., :2,0. 1,9'

"2'0 "
,0' " -, ,

. "·1 .

. I

,-
I

. . '_ I
\ ':.

:,.1,88.
2,42,
'2 '

2,43
2,61
2

2,48' 2,28:,' 2,17 2,252,2;
.,' ·2',56: 2,'46 , .. 2;27 ' '2,,;1

'V

Initial levels ..",~'
of Nitrogen ' .'

~ilc' :~ ..
180 'N ha

, ,I

\.

• r , .... "'.'

, ,

"

',- 0' ~ _.

" ,

.' '.

'. ::

, ' \
-, ~ ..

• 1 •••• t

Mean,

.' ~ ~.'
.,; ,.'-

• ,0'

.. ;:

. , ......

" I~" ,

...' ....

, ....

.'. '

'" • ,~.: ,:.,' 0 .:

'..
. ., ,: . ~

. ", - '."

, .... :
\

~ ' ...

.. ,

~ ,- '" ' ..
• $', •

"
:. ',0'",.• '

, ,,'

, \

.' :,

. .' .
• :---c \,;.; .. , '

" " .
" -:',. v: '

. " " J

,'.'"

',;' ... '
'" .. ' ..
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