SOUTH AFRICAI\' SUGAR INDUSTRY AGRONOMISTS' ASSOCIATION "

6400/20(b) NI'I.ORGEN ’K)P-DRESSING TRIAL SIX MONTHS AFTER PLANTING

Catalogue: - 1187 - ‘
Object: To determine the ‘effects of nitrogen topdressing on si:. nmonth
‘ old sugarcane in March, i.e, efter the ’oemination of the
-mein rains. _ _
This crop: . Plent - égg: 12,2 months (26,9.78 - 1.19;79)
Logetion: -  ZRSA Bxperiment Station, Impala Block, A2-4

Soil type: .  PE.1 sendy clay 1oam derived from gnei’ss

Design: -  Three rendomised blocks, main plots levels of nitrogen applied
i ‘ - one month after planting, and sub plots levels of nitrogeen
L topdressed in Mareh at gix montha of age. .
N
_Vanety/Spaciqg‘ NCo 376, with 1 5 m between rows ‘ '

Fertiliser' Levels of" nitmgen (see treatments) - Boures Ammonium nitmte
. 60 kg/ha P 2, 5-source Single superphosphate

Rlainfalls . 04m . _ Inisation' 907 mn -

a \‘\
i .
' e
. .

Treé.tménts:_. : Nitrogpn levels (appla.ed 1 month after planting) Main plots

1 - 0'kg N/ha o 4

. 2 90 " o R " T >
3. 180 n S

\ : Nxtrogen topdressed 6 months after planting, in Maroh

-Sub ‘plots .

1 O0kg¥/ha
2 30 4 _" : ,

3,60 N o

L | Relevant data are mmarised in the atte.ehed tables.

. .(a) Cene yields, There were no significant responses to initinl applic—
. ' ations of nitrogen or to topdressing nitrogen six months after planting,
However, there was a significent quadratic interaction (M"S"*), indic-

ating an adventage in applying %0 kg/ha N as & topdressing, ‘mt no
‘benefit from higher levels, -

(b) ER% cane. The main effect of nitrogen on quallty was & highly sig-- .
"nificant linear decline in ERC% cane with inoreasing topdressing 1evels.

(c.)‘ TERC(ha. ‘Due to the harmful effects of topdressing nitrogen on -
quality, there was a significant linear ‘decline-in TERC/ha with in-
‘creasing levels of nitrogen beyond 30 kg/ha, .

(d) Stelk counts, stalk lengths and diemeters. The lack. of -cane yield
. - .responses to nitrogen topdressing were due to nitrogen having no
‘effect on stalk counts, stalk lengths and stalk diameters..

-




CONCLUSIONS

Cane yields are largely dependent on most of the plents' total !iitrogein

- requirements being epplied during the tillering phase, i.e, before tiller

densities became static. Hence the virtual lack of repponse to cene
yields from late topdressd.ngs of nitrogen whieh were also detrimental
to.cane quality. y

MM An O aeu n e e g g a an an o o

RJ H/November,: 1979,
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6400/20 (b) NITROGEN TOPDRESSED. MONTHS.AFTER PLANTING

PLANT CROP DATA

]

A | e | mot \ Stelk | Stelk | Stalk
_ Treatments +/ha ’; TERC/ha | . counts | length diam,
o o x 103 | (m) (om)
Initial nitrogen N S |
- 0 kg/ha N 129,4 113,35 17,26 | 136,2 | 2,43 2,01
9 " . S142,4 | 12,90 18,37 | 150,4 | 2,61 1,96
180 ™ 140,7 |12,35 | 17,37 | 16,5 | 2,59 1,88
51zl £i cance mi1 Nil ¥l - - -
- S.E, mein glotsi_ 10,7 0,99 + 2,06 - - -
S.E, mem - E 3,1 0729 0159 - - =
CVe % - 7,8. 7,68 11,64 - - -
-} Topdressing nitfogen o ' _ Ly
-0 kg/ha N | L1134, (13,34 | 17,86 - | 149,1 | 2,48 1,99
3 o 140,3 | 13,02 18,23 | 152,4 ‘| 2,56 1,92
& v 136,2 112,93 | 17,61 | 146,8 | 2,53 | 1,92
g0 1139,4 | 12,18 | 16,97 - | 149,1 | 2,59 - | 1,98
| Linear effeots | W.s.- |o,000 {005 | - .- o -1 |
.80, 20,05 6,0 | 0,42 ] 0,08 7] z -
| - P=0,01 8,2 0,60 | 1,34 =, - -
| 8.B. subplots % 61 | 0,45 | 0,99 ] - - -
| S.E, mean % 240 | 0,15 0,33 . - - ~
cv. % 44 |34 | 5,59 | -
Signifioent intere - s | ms, ‘¥ |- - i
actions - gt | a
Trigl mesn 137,5 | 12,87 | 17,67 | 149,4 | 2,54 | 1,9
CANE YIELDS (kg/hs™) - INTERACTION TABIE . :
] ‘l Nitrogen'lewfels at topdressing kg/haN| .
: — — — ‘Meens
Initial levels of N, - 30 60 90 -
. Okg/ha N 121,2 | 13,1 | 130,4 ' | 133,9 | 129,4
- 140,4 | 140,9 -| 145,1 | 143,0 | 142,4
180 " 140,5 | 148,0 "{°133,0 | 141,5 | 14,7
 Means 134,1 | 14,3 | 136,2 -| 139,4 | 137,5
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J;SOUTH?AFRICAN3SUGAR3ASSOCIhTION

};AGRONOMISTSﬂ?ASSOCIATION

6400/20 b NITROGEN TOFPDRESSING TRIAL SIX MONTHS AFTER RATOONING

r:Catalogue No..

Ob;]eet

Varie 8 aein

Fertiliser :

Rgnfall :
Irrigation
Treatments :

RESUITS :

1 1’07

To determine the effects of ni trogen topdressing on six
month old sugarcene in March i.e. after the termination of
the main reins.

1st ratoon Age: 12 months (1,10,79 to 29,9.80)

ZSA Experiment Station, Impala Blook C 1 -3

/

P,E.1 sandy clay loem derived from gneiss

Three randomised blocks, main plota levels of nitxogen
applied one month after planting, and subplots levels of
nitrogen topdressed in March,

NCo 376 in 1,5 m rows,

Levels of nitrogen (see treatments) - source emmoniwm
nitrate. 60 kg PpOg ha =1 - source single superphosphate

835 mm

892 mm

Nitrogen levels gagglied one month after ratoom.rg 2
ElOtSt

1, OkgXN haZ

2, 90 kg N ha~l

3. 180 kg N ha~l

Nitrop'en topdressed six months after planting @—El’.‘ﬁ Mereh

l OkgQN ha=l
2, 30kgN ha-l
3, 60 kg N ha-l :
4. 90 kg N ha-l /

Relevant dete are summarised in the atteched tables

a) Cane. yields, There was a highly significant lineer increase in eane
ylelds at harvest with increasing levels of 4ritial nitrogen end simi-
larly after topdressing nitrogen six months after planting. The
greater cane yields after the initial nitrogen application were asso¢-
iated with greater stelk densities and to a lesser degree stalk lengths,
while the greater cane yields after topdressing were only esgsociated
with greater stalk lengths,

'b) ERC % cane Nitrogen levels had no significent effect on oane quality.

¢) SERC hp~l, The significant linear increese in TERC ha™l after initial
and topdressing nitrogen were largely due to inoreases in cans yields
obtained from the greater levels of nitrogen.

20/ d) se0se
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d) Stalk oounts, lengths end diemeters, Incrcasing initisl levels of
nitrogen markedly 1ncreased gtalk densities while stalk lengths only
. inoreased up to 90 kg N ha~l, Topdressing nitrogen only increased
" stalk lengths and nitrogen had no measurable effect on stelbk diameters,

e) Egtimated lodging %. Ther was & linear increase in lodging with in=-

oreasing levels of ititial nitrogen and also slightly greeter lodging
occurred when at least 30 kg N ha=l wag topdressed,

PROGRESS REPCRT

Planted ¢ 2649,78

Harvested : - Hervested - Age

' P 1,10.1979 12,2 months
1R 29,9.80 - 12,0 months

RESULTS

£) Cane ylelds., Initial nitrogen epplications in the plant orop inereased
cane yields up to 90 kg N he~l while in the first ratoon there was &
.gignificent linear response. Topdressing nitrogen six months after
planting had no signifiocant effeot an the plant ocrop although there was:
e significant initial nitrogen x topdressing nitrogen interactions '
This interaction showed a response to topdressing nitrogen when no
nitrogen was epplied initially. In the lst ratoon there was a sig=
nificant linesr response to nitrogen topdrcssings. ,

g) ERC% cane, Increasing initicl levels of nitrogen in both the plant and
1st ratoon produced & eonsistant small non gignificant decline in oane
quality, And only in the plant crop there was a further decline in
quality from nitrogen topdressings.

h., TERC ha~l, As often observed there were no TERC ha-l regponses to
initdial levels of nitrogen in the plant crop while there was a linear
responge in the lst ratoon., Topdressing mtrogen in the plant and lst
ratoon crops produced the opposite effects, i.e, in the plant erop
TERC ha™l declined lineerly with increasing levels of nitrogen due to
the harmful effects of topdresesing mitrogen on quality while in the lst
ratoon TERC ha~l inoreased due to topdressing nitmogen increusing oane
yields and having no effect on quallt','.

Stalk counts, lenzths and diemeters, The greater oane yields from

~ initial levels of nitrogen were largely essociated with greater stalk
densities and stelk lengths, while responses to nitrogen topdressings
were entirely assooiated with greater stalk lengths. Stalk diemeters
were unaffeoted by levels of nitrogen.

CONCLUSIONS ,

This date has shown thet the ability of sugarcane to store grea.ter quantit—
ies of sugar is largely dependent on stalk volume per uniti area i.e. stelk :
densities, lengths and diameters. Hence the importance of initielly supplying
adequete quantities of nitrogen is shown by both the greater stellk densities and
stelk lengths obtained. In the event of nitrogen starvation oceurring early
or in the later phases of growth, topdressing nitrogen can be beneficial by in-
crecaing stelk lengths, However, as also indicated by the data, luxury uptake

3./ of n:i,trogen XY
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of nitrogen appears to retard the asoumietion or sagar and nitrogpn per se had
no effeet on stalk diameters. :

N

R.J.H, Nov. 1980,
- :



6400/20b NITROGEN _TOPDRESSING TRIAL, SIX MONTHS AFTER PLANTING, 1ST RATOON DATA
Table 1.
L 3 ..
Cane ERC % TERC Stalk _ Stalk Stalk Estimated
Treatments t ha-1 cane ha-1 counts x 10-3 | lengths (m) | diameters (em) | lodging %
Initial nitrogen
0 kg N ha™l 99,5 13,62 10,81 116,3 1,94 1,9 )
90 wun w 126,0 13,57 17,09 135,3 2,67 1,9 45
180. " n 140,7 | 13,31 18,73 143,7 62 2,0 88
Quadratic effects N.S. N.S. - NS - - - -
i L.S.D. P=0,05 23,8 0,39 3,38 - - - ~
{ P=0,01 39,5 - Cy64 5,60 - - - ~
' S.E.-main plots * 21,0 0,34 2,98 - - - -
! S.E. means + 6,7 0,10 2,86 - - - -
tewv. &4 18,2 2,52 19,18 - - - -
| Topdressing nitrogen .
O kg ¥ ha~ 107,7 13,63 14,59 128,6 2,28 1,9 30
: 30 morow - 11€6,8 |} 13,46 15,70 134,3 2,46 1,9 52
; 60 nom o on 114,7 | 13,49 | 15,48 128,8 2,42 2,0 44
| 90 mm 122,4 | 13,43 | 16,40 135,5 2,50 1,9 51
! Iinear effects P=0,01 | N.s. |P=0,05 - - - -
Quadratic effects NeS. N.S. N.S. - - - -
L.S.D. P=0,05 8,5 0,51 1,35 - - - -
: P=0,01 11,7 0,70 1,85 - - - -
S.E. sub-plots X 8,6 0,52 1,36 - - - -
S.E. means o 2,9 0,17 0, 45 - - - -
L CV% 795 3,84 8,76 - - - -
Sigri.ficant interactions |- N.S. N.S. N.S. - - - ~
Prial mean 115,4 13,50 | 15,54 131,8 2,41 1,9 44

b
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64C/208 NITROGEN TOPDRESSING TRIAL, SIX WOWTES TPk RATOGFING ~ PLANT AND 15T E/TOON DAT.

Tatle 2, ,

' Came t ha-l IRC Z cene " 2IRC ha-l Stelik commts x 103 Stelx lengths (=) | Stclk diemeters (o) |
% Trestments P 1R P IR P 1R P R P R R !

I 1rat0a1 ritwogen : T‘

4 E .

t C xg ¥ na-i 29,4 : 99,5 13,35 13,62 . 17,26 10,81 136,2 116,3 2,43 1,54 2,0 i

i 30 " 42,4 126,0° 12,90 13,57 18,37; 17,09 150, 4 . 135,3 2,61 2,57 2,0 '

: 180 " A 40,7 T4 140,7 12,35 13,31 17,37 18,73 161, 4 143,7 2,59 - 2,62 1,9 H

! Yineer affscts X.S. P=0, 01 N.S. Fw3. ¥.S. P=G, 0L - - - ' - i
. Quadrstic 2ffacts 'F.S. H.S. ¥.S. TaS. ¥.3. ¥.5. - i - - - i ‘
D r.s.T. =, 05 12,1 23,8 1,12 0939 2,33 3,38 - ! - - - i :
o Tem e L% ) nee | ke ser | RS o - - 1 - -
: Dain plots T 20,7 21,0 0,99 Cp34 2,06 2,98 - i - - - : :
: seans x 3,1 - 6,7 0,29 i  €,10 11,64 6,86 - H - - - !

! . 7,8 18,2 7,68 | 2,52 0,59 ! 19,18 . - i - - - :
b e e e R AR —fpes 4 ' + ;
{ Topdressing ni trogen ' : | 2 :

$ “ :

! 0 xg ¥ ma~l 34,1 107,7 13,34 13,63 . 17,86 1 14,59 149,11} 128,6 2,48 '} 2,28 2,G !

: 30 1.40,3 116,8 13,02 13,46 18,23 15,70 152,4 134,3 2,56 2,46 1,9 !

; 66 I 136,2 114,7 12,93 13, 49 17,61 15, 48 146,8 128,8 2,53 2,42 1,3 ; :
i -9 a ! 1m39,4 122,4 12,38 13,43 16,57 16,40 149,1 . 135,5 2,59 2,50 2,5 : :
Poe a o S— - — T —— . I vy PEEREY - y ¥
! linear effects T N.S. =0, 01 P=0,01 § ¥.5. P=0,75 P=0,05 - ; - - - : .
! Quadretic effects : F.S. H.S, HeS. ¢ Nu5. N.S. 1 HeS. - 3 - - - : :
— e e H I : : T : 3 U S
! T.S.S. P=,05 i 6,0 8,5 Oy44 : 0,51 | 0,08 ! 1,35 - : - - - : :
: P, Gk ! 8,2 11, 0,60 § 0y 70 1,34 | 1,8 § - 3 - - - : ;
p— ; - : e . FE—— -
S.2. subplots * : 6,1 8,6 0,45 | 0,52 0,99 | 1,3 | - 4 - - - i :
e i ! 2,0 .29 |15 ¢ o017 5,59 | 0,45 | - 3 - - - | !
S K , i 494 o 755 3,46 ! 3,84 0933 | 8,76 ) = 1 - - - i !
Tma e e - - . - - ‘1* F S f— — -
‘ Signi ficant interactions , MUETTH gt R .8, HeSe S wede | H.S. ! - 3 - - - i !
‘ Trigl meam t 37,5 115,4 12,87 i 13,50 L 17,67 |} 15,54 i 1439,4 i 13,8 2,54 24451 . 2,C P 1,9
 SThel mesm. o ) o 3 4 o
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'PLANT AND 18T RA'J.‘OON DATA

CANE YIELDS ch/ha-l) ~ INTERAOTION TABLE,." mm CROPP

TABLE 3

6.400/20b NITROGEN TOPDRESSTNG TRIAL, SIX MONTHS AFTER RATOQNIN 0 -

| : | Mitrogon levels et topdressing kg N ha=l
1 Initlal levels of nitrogen . ; e :
ST _ 0 - 30° 60 . | 90 | Means
0kg N ha-l 12,2 . | 13,1 | 130,4 153,9 | 129,4
90 M 140,4 140,9 | 45,1 | 143,0 | 142,4
180 ‘" , 140,5 ‘ . 148,0 : 133,0 | N 141,5 140,7
o | Bl | 1403 | 1362 | 139,4 {237,5
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Title:

Cat No.:
Object :

This_crop @
Location :
Soil type
Deaign :

&

Yeriety/spac

Fertiliger

-Rainfall :

Irrigation i
Treatments :

- Nitrogen lévels applied one month after

SOUTH AFRICAN SUGAR INDUSTRY

AGRONOMISTS' ASSOCIATION

NITROGEN TOPDRESSING TRIAL SiX MONTHS
AFTER RATOONING 6400/20(b)

1187,

To determine the effects of nitrogen topdreuing on 8ix
month old sugarcane in March 1i,e. after the termination
of the main rains.

" 2nd ratoon Age : 11,8 mths. (29.9.9_0"-'- 22.9,81)

ZSA Experiment Station, Impala Block C1e3
P.E. 1 sandy clay loem derived from gneiss

Three randomised blocka,‘ main plots levels of nitrogen
applied one month after planting, and sub-plots levels of
nitrogen topdressed in March,

NCo 376 in 1,5 m rows.

Levels of nitrogen (aee trea,tments) - gource ammonium
nitrate. 60 kg/ha P205 - source sin@e superphosphate.

847 mm
867 mm

foon

Main plots.
1. 0 kg N/ha
2. 90 ke N/ha

'3, 180 kg N/ha

Nitrogen topdressed six months after planting dur
March

1. Okg N/ha
2, 30 kg N/ha
4. 90 kg N/ha

| Relevant data ‘a.re euma.rised in Teble 1.

&) Cane yields. There was a sigmnificant linear cane
yield response to greater levels of initial nitrogen
whereas there were no significant responses to topdressing
nitrogen six months after planting. '

b) ERC % cene, There was a significant qua.dratic To~
sponse to greater lovels of initial nitrogen and e
significant cubic response to topdreseing nitrogen.

¢) TERC/ha. Initial levels of nitwogen produced a
pignificant linear TERC/he response, whereas topdressing
nitrogen produced no significent effects,

d) RS % cane, TF % cene and TF t ‘Applying an initial
application of 180 kg N/ha produce a slightly greater

‘RS % cane than the other treatments. However, topdressing

N had no effect on RS % cane. Otherwise TF % cane and
TF t/ha produced the same treatment response trends as

~ shown in ERC % cane and TERC/he.

’ A o 20/ e) _St&lk_Qoo.oo ‘
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20 ‘ )
s) Stalk oounts!"" 33# lex_)itha and stalle diameters, ,
Greater initial levels of nitrogen produced greater stalk
populations and stalk lengths at harvest, whereas top-
dressing nitrogen had no effect on stelk populations,
Bowever, there was an increase in stalk lengths of about
12% from topdreseing nitrogen. .Levels of nitrogen had -
no effect on stalk diameters. '

PROGRESS REPORT
Planted @ . 26.9.78.
Harvested : Harvestod " Age
P 1.,10.79 12,2, months
1R 29.9.80 12,0 months
| R 22,9,81 11,8 months
- RESUITS

Relevant data are suma.rised in Tables 2-4

a) Cene ylelds, There were no significent responses to greater initisl
levels of nitrogen in the plant crop, whilst there were significant responses
in the 18t and 2nd ratoons.  Topdressing N had no significant effects on cane
yields in the plant and second ratoon. However, there was a significant re-
sponse in the 1st ratoon. The significent interaction in the plant crop has o
shown that by topdressing plants which received no initial nitrogen, cane yields
were increased. : ‘ ‘

b) ERC % cane, Initial levels of nitrogen had no effect on the plant
and 1st ratoon crops, However, there was & quadratic response in the 2nd.
ratoon, Greater levels of nitrogen topdressings produced & significant decline
in quality in the plant crop end a cubic response in the 2nd ratoon,

c) TERC/ha, There was & significant linear TERC/ha response to nitrogen

in both ratoon crops and no response in the plant crop. Responses to nitrogen

topdressings were variable, There was & significant linear decline in TERC/ha
in the plant crop, whilst there was a significant inorease in the 1st ratoon
and no effects in the 2nd ratoon, o

d) Stalk counts, stalk lengths and stalk diameters, These results |
olearly show that greater levels of E‘itia.l nitrogen increased stalk populate

ions and stalk lengths, whereas topdressing nitrogen had no effect on stalk

- populations at harvest, it was able to increase stalk lengths by about 11%,

In all cases nitrogen bad no effect on stalk diemeters,

CONCLUSIONS

This data clearly shows that cane and sucrose yields are largely depend~
ent on stalk volume per unit area, i.e. the sige of the sink for sucrose storege..
Stalk population, perhaps the most important component of stalk volume per unit
area, is dependant on adequate initial nitrogen being applied (180 kg N/ha),
vhich also largely determines finel stalk lengths, the second component of

'stalk volume, - However, when initial nitrogen applications are insufficient

to naxinise stalk popuiationq,v late nitrogen dressings have no effect on
. | : 5./ on stalk .eeee

i
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3.

stalk populations but they are able to promote greater stalk elongation.
Also 1t is known that excess nitrogen uptake by planis can markedly delay
stalk maturation. These data and other data have shown that average stalk
diameters, the third component of stalk volume, are largely independent of
levels of nitrogen. , ' .

RJE/Nov. 181,
m .



6400/20b  NITROGEN ToPtREsSY} TEIAL, STX MONTHS AFTER rranrf) - owp RaTooN paTa

b

Table 1
: ' Cane | ERC % | Stalk . Stalk s o
‘ Treatnentg t/ha | cane Tmc/ha RS¥ cane | TF) cane | TF/ba counts x 10-> | lecgths (m) { diameters (cm)
Initial nitrogen - | 1 i |
0 kg N/ha 78,91 13,21 10,41| 0,33 15,02 | 11,85 120,3 1,80 1,9
90 ® m 121,8| 13,40 16,32 0,28 15,19 | 18,50 153,0 2,48 2,0
{180 » » 132,04 12,79 16,88| 0,49 14,71 19,42 156,2 2,58 2,0
Linear effects P=0,01| P=0,05 | P=0,01 - - — - — -
L.S.D. P=0,05 21,6] 0,32 2,62 - - - - - R
~ P=0,01 35,9] 0,57 | 4,3 - - - - - -
| S.E. main plots * 19,1] 0,30 2,31 - - - - - -
S'E" means — . . ' 595 0,09 0367 - - - - - - i
CVH Jr 17,2 2,31 15,91 - - - - - -
o gsing ni en
0 kg N/ha 108,5'| 13,11 14,20 0,36 14,98 | 16,25 143,5 2,17 2,0
30 " n 110,8{ 13,23 14,64} 0,36 15,08 | 16,71 142,7 2,27 1,9
60 w 110,0| 12,88 14,13| 0,40 14,73 | 16,20 142,8 2,27 2,0
9 = " 114,14} 13,31 15,17| 0,35 15,10 | 17,23 143,8 2,42 2,0
' Linear effects N.s. | nN.s. N.S. - - - - - -
Quadratic effects N.S. N.S. N.S. - - - - - -
‘Cubic effects K.S. P=0,05 K.S. - - - - - -
lz.s.p. P0,05 13,3| 0,32 1,88 - - -] - - - -
- 0,00 18,2| 0,43 2,58 | - - - - - -
S.E. sub-plots * 13,4] 0,32 1,90 - - - - - -
S.E. means -~ 4,5 0,11 0,63 - - - - - -
C.V.% 12,1 2,43 13, - - - - - -
‘Significant interactions | N.S. N.S. N.S. - - - - - -
Trial means 110,94 13,13 | 14,54| 0,37 14,97 | 16,59 143,2 2,28 2,0

v



Treatments ‘

TERC/ha

Mean Mean : Mean
| | | P 1R 2R 128 | P iR | 2R 1-2R P 1R = | Zn
- | Initial nitrogen
0 kg N/ha - 129,4 7945 78,9 | 79,2 | 13,35} 13,62 13,21} 13,42 | 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 " " 140,7 140,7 132.0 136,41} 12,35} 13,31 | 12,79 13,05 | 17,37| 18,73} 16,88 17,80
. Linear effects N.S. | P=0,01 | P=0,01 - N.s.| N.S.|P=0,05{ - | N.s.|P=0,01]| P=0,01 -
" Quadratic e.ffGCts N.S. N.S. N.$. - N.S. N.S. | P=0,05 - N.S. | N.S. P=0,05 -
‘L.S.D. P=0,05 12,1 23,8 | 21,6 | - 1,12| 0,39} o,34] - | 2,33} 3,38| 2,62| -
, P=0,01 2,1 39,5 35,9 - 1,861 0,64 : 0,57 - | 3,87 5,60 4,35 -
S.E. main p}ots s 10,7 21,0 | 19,1 - 0,99 0,34 0.30* - 2,061 2,98 2,31 -
S.E. means — 3,9 6,7 5,5 - | 0,29 o,10] o0,09] - 11,64} 0,86| 0,6T] -
cov'o% 798 18’2 17' - : 7’68 . 2’52 2951 — 0, 59 19"18 15991 -
_ ' 88 ni en ' - |
| Okg N/ha 134,1 107,7 | 108,5 | 108,1} 13,34 13,63 13,11 13,37 | 17,86 | 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
190 » » 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=0,01 | Ns. | - |®o0,01| N.s.] wN.5.] -~ [|e0,05|P<0,05| N.s.| =
Quadratic effects N.S. N.S. | N.S. - | N.S. N.S.| N.s.| - N.S. | N.S. N.S. -
‘Cubic effects N.S. N.S. | K.S. - | N.S. N.S.| P=0,05]| = N.S. | N.s. | N.S. -
L.S.D. P=0,05 6,0 8,5 13,3| -~ | 0,44} 0,51 o,32] - 0,98 1,35] 1,88} =~
- P=0,01 8,2 11,7 1 18,2 - 0,60} 0,70 0,431 =~ 1,34 1,85 2,58 -
S.E. sub-plgts £3 6,1 8,6 | 13,4 - 0,45{ 0,52 0,32'* - 0,99 1,36 1,90} -
' S.E, means = 2,0 2,9 | 4,5 - 0,15| 0,171 0,11 - 5,591 0.45 0,63 -
| C-v-% | 4,4 .5 | 12,1 | - | 3,48 3,84 2,43] - 0,53| 8,76| 13,09| -
 Significant i.nteractions Mrstese}  N.S, | N.S. - N.S.{ R.S.| N.5.| - | N.S.| N.S.| NW.S.} =~
Trial means . 1317,5 15,4 | 110,9 ! 113,2 12 87 -13,50! 13,13| 13,32 17.67 - 15,54 ; 14,54 ; 15,04

‘S



TRIAL, SIX MONTHS

AFTER PLANTING -

ZND RATOON DATA

| 6400/20b  NITROGEN _TOPIRESS
~ Table 3.
- ) Stalk counts x 10-3 Stalk lengths (m) Stalk diameters (cm)

Treatment means - _ ) ; i

o P 4 I® | o= Mean P 1R 2R | Mean | P 1R | 28 | Mean
| ~ 1-2R | 1-2m 1-2R
Initial nitrogen . | | 1 | |
O kg N/ha 136,2 | 116,3 1\20.3 118,3 2,43 1,94 1,80 1,87 2,0 1,9 1.9 | 19
90 n n 150, 4 135,3 153,0 144,2 2,61 2,67 2,48 2,58 2,0 1,9 2,0 2,0
180 » = 61,4 | 123,7 | 156,2 | 150,0 | 2,59 | 2,62 | 2,58 | 2,60 | 1,9 | 2,0 | 2,0 | 2,0
Topdressing ni ) | | !

0 kg N/ha 149,1 | 128,6 | 143,5 | 136,0 | 2,48 | 2,28 | 2,17 | 2,22 | 2,0 [ 1,9 | 2,0 | 2,0
 « » 152,4 | 134,3 142,7 138,5 2,56 2,46 2,27 2,36 1,9 1.9 1.9 1,9
60 = ® 16,8 | 128,8 | 142,8 | 135,8 | 2,55 | 2,42 | 2,27 | 2,34 | 1,5 | 2,0 | 2,0 | 2,0
90 .o 149,1 135,5 143,8 139,6 2,59 2,50 2,42 | 2,46 2,0 1,9 2,0 2,0
Trial means 149,4 | 131,8 | 43,2 | 1305 | 2,501 2,41 1 2,287 2,34 | 2,0 i 1,9 | 2,6 | 2,0
Table 4. - Cane yield (+/ha) interaction table plant crop.

| Initisl levels of nitrogen | Nitrogen levels at topdressing kg/ba | ., -
| - 0 0 - 40 90 .
0 kg N/bha 121,2 | 132,1 | 130,4 | 133,9 129,4
90 = = 140,4 | 140,9 | 145,1 | 143,0 142,4
180 " w 140,5 | 148,0 | 133,0 .| 141,5 140,7
Mean 134,1 | 140,3 | 136,2 | 139,4 137,5
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SOUTH AFRICAN SUGAR INDUSTRY
-~ AGRONOMISTS' ASSOCIATION

.. Cat., No.: 1187

\ |
© This crop: . 3rd ratoon ég_- 12,2 months(22 9. 81-27.9 82)

£4060/20b NITROGEN TOPDRESSING TRIAL | SIX MONTHS A.FTE RA’IOON& )

. Objectt . To determine the effects of nitrogen topdressing

‘on six month old sugarcane in March i.e., after the.
termination of the main rainsy

s

" Location: 754 Experiment Station, Inpala Block 013,

Spll type: _PE 1 sandy clay loam derived f’nom,gneiss.

Design: .Three ra.ndomieed blocks, main plots levels of nitrogen
: applicd one month after planting, and sub-plots levala
- of nitrogen topdresaed in March. - . -
Variety/ NCO 375in1 5m.rows. . .. : ICEFRE B
) ) b . ' 3 - Y
Fertiliser: Lgvels of n‘itrogen (aee treatments) N
Rainfall: - -4o4mm | S
{ s ’ . . ’ -' . . . .
‘I isgtlon- ' 1143mm T . r .

Treatments: - »‘Nitrogon levels (applied one month after ratoonins)
' 1. No add;d nitrogen
' 90kg N/ha
. 3. 180kg N/ha . - S
Nitrogen togdressed six mon'hhs after glant}_ng gl_ ;_xg March

- 1, No pdded'N .

A

- 2e 30ng/ha L ~ L o )
S 1 GOng/ha . . L o
'_“ .4 90 kg N/ha Vo o T

. Relevant data are. summa.riaed in tablea 1 md 4

- (a) Cane xields. There was & highly signi_ticant linear responae to
both greater initial and topdressings of nitrogen, as well as a significant
(P=0,05) linear interaction (P=0,05) between initial and topdressings of
nitrogon. This interaction showed that the {greater levels of nitrogen -

. .topdressing inorcesed .cane yields by 54,22 and 9 per cent whan a.pplied to-
“initial levela of 0,90 and 180kg N/ha reepectively.

(‘a) ERC °¢§ canes There was & significant qua.dratic response te

initial levels of nitrogen wherea.s topdressing nitrosen had no pffect, -

| 'eignif:.ce.ntly increa.aed TERC/ha L 4 ST T

(c) @ Increa.sing initial a.nd topdreasings of nitrogen

z/ns,% canguiieisy |



-

-

-2

- {4) RSA% Cane, TF % Cane and’ Tr t/hg There vas a  trend tovards
8lightly greater RS % cane from greater initial and topdressings of
nitwogen, vhereas TF % cane and TF t/ha preduced similar trends to those
observed in ERC § cane and TERC/ha respectlvely.

. N 7 - \ ) ’
- {e) Stalk counts, stalk lcngths and dismeters: Inoreasing initial

levels of nitrogen mark Increased svalk counts, but topdressing nit-

rogen hed no effect on stelk counts, However stalk lengths were inoreassd

- markedly by both initiel and topdressings of nitrogen, uheroag niirogan
: had no effect on stdlk dlameter '

-

.‘PROGRFSS REPORT -

. Planted:" : 26 9. 1978.':ﬁ o

| Harvested: Harveeted. o © Age
| P 1.10,1979 . 12,2 months = - | )
. r 29.-9,1980 -~ 12,0 months -~ -~
f 2R 22. 9.1981 . . 11,8 months T
3R 27..9.1982 s 12,2 months - -
\ . . e . - N .
 RESULDS:

3 / . .
Relevant date, are summarlsed in tables 2~6. ~ /
- (£) Cene zle)d : There was a highly significant linear increase in’
cane yields from increasing levele of initial nitrogen in all the ratoon
" crops. -Although there was a mean trend towards greater cane yields from
-increased topdressings,’ differences were only significant in the plant and
. third ratoons. - -The interaction tables showed that the main response to
* nitrogen topdressings occurred in.the absence of. initial nitrogen, and -
,the response was less pronounced when inltial nltrogen had been ayplied

(g) ERC % cene: . In. the second - and third ratoons there was a .
-‘quadratic response to 1n1t1a1 nitrogen:.applications and, in all cases, -

. .the quality was poorest when 180 kgN/ha had been applied. WNitrogen top-~ .

";dres51ngs.hed little effect on quality, although in the ‘plant orop there . .. . .

was - sxgmflcant lmeer declme in ERC % cane with greater mtrogen )

A

. (h) TERC[EQé In all the ratoon crops: there was a slgnificant linear
-response to greater initial: levels of throgen and, ‘except for the second
rotoon, there vas a 81gn1flcant linear response to greater topdressinga ‘
of nltrogbn. 5. . S S . . <

; (i) Stalk countasi In all ‘crops increasing inttial’ levels of nitrogen
"+ increased ‘stalk counts and stelk lengths but had no.effect on' stalk diameters.
" Popdressing nitrogen inereueed stalk‘lengths, but had no effect on stalk

L counts or dlumeters..,~1 L , R

-

‘<j/ConcluEions..;.~



-

. "3-

GONCZUSIONS - . . .. g

" Results hafehshown thét'6rmonth'old'qane‘wili'respond to nitrogen

top~dressing, and that the extent of the response is dependent on

‘the amount of nitrogen applied initially, Yield response %o initial

nlurogcn is asgociated with Inereased stalk populations and etalk
gths, whereas reqponse to top—dreselngs 1s aseapiated with stalk

lengths only. : _ _ . o , :

The linear natu*e‘of the'nitrogeh responues in this trial indicates

that the level of both initial and top~dressed N should be inareased

!

“din future rauoons so as 1o study the full’ reaponse range,

,

RIH Nov 82

arg.
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6400[ 20b NI‘I!ROGEN TOPDRESSING mmx,, SIX MON'I‘HS AFTER PLANTING — - 3rd RATOON DATA -
. . Table 1 ' ' ‘ ’
ois et : ~" Cane. BRC % TERC/ RS % TF % . Stalk counts Stalk Stalk
Trea.tmente,- : : . et L o b
. _ ' t/ha cane ha : Cane r‘. cane- TF t/ha '::'.10 By lengths(m) | diam(cm)
Y. Initial. nitrogen N A L IR ! - - _ - . N N
1 “oxg N/ha : - 72,3 | 14,20° 10,26 [ 0,28 | 15,98 “11,55 - 129,0 © 1,88 1,9
‘ * 90kg ‘N/ha - 125,4 - | 14,41 18,07 0,28 | 16,28 20,41 156, 3 2,42 2,0
180kg N/ha_' . 153’3 Y ,13’7.6> 21',09 ‘ ogt3~'. 15'75 245,14 ) 166,3 A2:74 2,0
. Linear éffecfs . P=0,001 | P=0,05 | P=0, 001 - - - . - -
Quadratic effects - P=0,05 P=0,05 P=0, 01 - - ~ - - -
L.S.D. ~P=0,05 16,4 | 0,33 1,60 - - - - - -
P=0,01 CAT,3 | 0,557 | 2,66 - - - - - -
S.E. main plots % 9,2 0,29 | -.1;41 - - Z - _ " -
. S.E. means T ' 2,_7: -1 - 0,08 - - 0,41 - - - - - -
C.V. v%_. ‘ E Ts9 | "2,07 . ‘9,58 i - - - T - - -
'I‘o"dr’éss ' 1tro en o L SR o L - o
- “Okg. N7ha. A 2104, 2 14,30 14,82 0,31. | 16,18 " 16,82 149,17 2,25 2,0
30kg N/ha : . 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 19,14 152,11 2,38 . 2,0
90kg N/ha ».126 7 14,09 -} . 17,82 0,37 | 16,01 - 20,28 152,3° 2,45 1,9
Linear -af;‘écts P_O 001 |- .I\IT'.'S. ‘ P-—O 001 - - * - - - -
'thdz.jatig- effects 4 N. S. N.S, - N. S. - - - - - -
- 'Z.S.D. P——'ogos o L 5,8 B N.‘S. ’ R 1,24 - — f-' -~ - —
S P=0,01 4,9 .| 'N.S. 1,69 - - - - - -
S.E. subplots. ¥ - 5,8 | 0,62:] 1,25 - - - - - - -
‘S.E. meons - 1,9 | 0,21 0,42 - - = - - -
CoV. % 49 4,39 7,58 - - - - = - -
Significant interactions . M'S"%“g - NgsS. N.S. ' ; N ‘
. Trial rneans - 117,0 | "14,12 164,47 0,33 | .16,00 18,70 150,5 2,35 2,0
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6400/20b NITROGEN TOPnRESSING TRIAL SIX MONTHS AITTB.PLANTING = 3rd. RATOON DATA 2:23 DAT

'Table 2 - (P-BR) ca.ne ylelds a.nd ERC % cane

- P - . /

Trlal megg; S

) Treatments Cane ,y_mlds t/ha - . t ' RO % cane .
S B Lo - ot - . | Mean - . Mean
. P 1R 2R - | 3R 1-3R - _P 1R 2R - 3R 1-3R
. Initial nitrogen - R Y D IR B B PR B '
R N/ha ~129,4 i ~7995 ‘ 7819 N 72s3 ) 76v9 : 13’35 K 1‘3'6‘2 b 13,2_1, 1'4,20 13,68
";;‘901:3 N/ha R .142,4 | -126,0|. 121,8 125,4 124,4 12,90 13,57. 13,40 | 14,41 -} 13,79
180kg N/ha ~ 140,7 . 4 140,7 | "132,0 _§. 153,3 | 142,0 12,35 13,31 12,79 .1 13,76 - | 13,29
‘Linear effects. N.S. | 'P=0,01]| P=0,01 | P=0,001| - ~ | m.s. | ‘m.s. | p=0,05 | p=0,05
',_Q;ua.dratlc effects N.S. |° N. s. | W. S. | P=0,05 - N.S. - N.S. P=0,05 | P=0,05
ilI‘.PS-D- P=O'.05A _ - | 2 1291t NE ;23)8': »"‘2196." N 10,4 - 1,12 0,39 © 0,34 0,33 '
~ P=0,01 . 20,1 39,5 35.9 17,3 - 1,86 0,64 _0,57. 0,55
S.E, Main p}_ots ¥ 10,7 21,071 19,1, - 9,2 .- = 1. 0,99 | 0,34 0,30 0,29
.S.E.-means ~ o . 3 -1. . 6,7 1 5,5 . {:« 2,7 - . \0,29 - 0,10 0,09 0,08
C.V, % - : ' 1.8 | *18,2 17:2 1.9 =. s 68» 2,52 2, 31 2,07
- Topdreesing nltrogen , R . . o
. Okg N/ha : 134. 1 107,71 108,5. ’,104,2 106,8 13..34 - 13,63 13,11 | 14,30 | 13,68 - .
| . 30kg N/ha - - - -140,3° | 116,68 | 110,8 | 116,2 | 114,6 | 13,02 | 13,46 | 13,23 14,16 - | 13,62
|- 60kg N/ha © 13642 ) "114,7 | 110,0 | 120,9 115,2 12,93 13,49 } 12,88 13,94 | 13,44
90kg N/ha _139,4 |- 122,4 114,1 | 126,7 121, 1 12,18 - | 13,43 13,31 | M,o9 13,61
Linear effects 'N.s. |[P=0,01] wls. | Pp=0,001] - | P=0,01| N.s. N.S. | N.S. |
‘Quadratic: éffects N.S. | N. s. N.S¢ | o N.s. - " N.S. N.S. " N.S. N.S..
Cubic effects N.S. N.S. ] = N.S. | N.S.- - N.S. N.S. P=0,05 K.S. .
L.S.D. P=0,05 6,0 .85 13,3 5,8 < 0,44 ‘| 0,51 0,32 |~
© . . P=0,01 - 8,2 11,7 18,2 4,9 - 0,60 0,70 0,43
 S.E.C subplots * 6,1 | 8,61 13,4 5,8 - 0,45 0,52 0,32 0,562
. SiE. means = . 2,0 12,0l - 4,5 1,9 - - 0,15 0,17 0,11 - 0,21
_C.V. ‘% - o dad ,5; 12,1 4,9 - 3q 46‘ 3284 2,43 4233
Slgniflca.nt mteractlons MYSUL sy : N.S‘ , N.S. MYSe* - -NeSe N.S. N.S. \1 N.S..
1 'z 5 115,4 110,9 117,0 J 114,4 | 12,87 13,50 13,43 14,12
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SQOOZZObQITROGEN 'I‘OPIBESSING TRIAL SIX NDNTE!AFIER PLANTING P-ﬂ DATA

‘Table 3 - (P—-}R) TERC/ha. and stalk counts.

-y

Stalk counts x 1073.

: R o T ‘ Mean _ . .| Mean
Initidl Nitrogen e s | N . o
Okg N/ba BT 17,26. | .10,81 .{ 10,41 10,26 10,49 | 136,2°| 116,3 | 120,3 | 129,0 121,9 }
. 90kg N/ha - | 18437 | 17,09 | 16,32 | 18,07. |17,16 | 150,4 | ¥135,3 |.153,0 | 156,3 148, 2

- 180kg N/ha o 17,37 18,73 | 16,88 21,09 18,90 161,41 143,71 156,72 166,3 155,4 ]

1 Linear. effects R ] w.S. P=0,01} P=0,01 P=0,001 - . - - - - - -

| Quadratic effects _N.Ss N.S, | P=0,05} P=0,01 - - - - - -

'] L.S.D. P=0,05 ‘ 1 2,331 " 3,38/ 2,62 | 1,60 - - - - - -

o P=0,01 1 3,87 | 5,60 }- 4,35 2,66 = - - - - =
S.E. main plots T | 2,06 | 2,98 | 2,31 | 1,41 - - - - - -
'S.E. means = - 0,59 .| o,86 | 0,61 | 0,41 | - - - - - -
CoVe % o ‘11,64 | 497181 15.91 | . 8ls9 ] - - - - - - -}
Topdressing nitrogen - ‘ o : I - . . l

Okg N/ha. , o 17.85 | 14,59} 14,200 | 14,82 " | 14,54 149,1 | 128,6 143,5 149,7 140,6

. 30kg N/ha - 18,23 15,70 | 14,64 16,40 15,58 152,4 | 134,3 142,7 148,0 141,7

' 60ke N/ha 17,61 | 15,48 | 14;13 | 16,85 15,49 146,8 |. 128,8 142,8 152,1 141,2

90kg N/ha : 116,97 | 16,40 15,17 17,82 16,46 | 149,11 } 135,51 143, 152,3 143,9
) Linea.r effects - -1 P=0,051 P=0,05| N.S. P=0,001 - - : - - - -
___guadrat*c effects. - N.S. »N S. . N.,S¢ | N.S. ‘- - - - - -
L.S.D. P=0 ,05 - 0,98 | 1,35 .. 1,88 1,24, - - - - - -
: P=0,01 _ 1,34 1~.85 2,58..1 - 1,69 - - - - - -
'8 ‘E. subplots = 0,99 1436 1,90 .| 1,25 = - - - - -
S.F. m;ans‘-',' 5,59 0 45 ) . 0,63 0,42 - - - - - -

: '.Slgnlficanb mtcractlons .} N.S. | N.S, - N.S. |- N.S. T B o ‘

1 Triel means - - 17_767 _15’54 ‘ 14,54 . 16,47 | 15,52 149,4 ‘ 131,8 143,2 150,5 141,€
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*'“_ 6Aoojzob NITROGEN TOPIRESSING TRIAL SIX MONTHS AF'I'ER PLANTING
3rd RATOON DATA AND P-3R DATA ‘

Table - Cane-zvyi_elq.(t/ha)interg,ction table, rd ratoon data.

L. r

t-

-

et e

’

“Initial 1eve'ls of nitrogen -

" Nitro

en levels at topdressing kz/ha -

0

30

60

.90

Mean

“Okg N/ha
. 90kg N/ha -

h 56a3
-110,5 .
145,8 . {

126,9

71,0
150,6

75,0

" 129,9
15798

86,9

134,4

158,8

V72,3
125,4
15343

180kg Wfha N

sz

(116,2 |

B W{ea.n

Ta,ble 5 - (P-SR) Stalk lengths and dlameters

' 126.9

1267

N4 ‘
N .

117,0 - |’

. 7

' Stelk lengths(m)

Stalk diemeters(cm)

R

’ 1-&1_:

"Mean’ .i

R

'Inﬁie.l levels

N/ha

_18

of Nitrogen - ;
__ ?16 Nha ..
)

2 N/ha

12,43

N
-
o
sy
-
o
)

mi\i:h o
A4 ‘
B8 S

Topdressing
- Nitrogan-
- Okg. N?ha
. 30kg N/ha

. 60kg N/ha *'7
30kg Mha "

NO AN OO -

o . w. w

| 2,28"
| 2,46,
foﬂmﬁl
12450"]

..;2 27\

.42

2427

2,25

2,31}
2,38
[ 2,25

2,23
%2y 36 '

N

U

n

- .
NO O ©

2,35 |
2.26 |

2,0
| ’9
*2,0""“

N O NN

e

o) 28

2‘.0,‘ "

,"‘rial mean" L

Ta‘ble ,6 - ca.ne yield (t/haS mteractmn tabla, pla.nt( crop. ; '

"._ ATl R\ .

V - .

."."2 41.<

<a;i*

,2;35‘"

[t

R .
.

Nltrq

zen levels at topdressing kg/he.

4A<‘0‘.\

“30.3-

60|

-90

Mean .

". (‘okg N/hﬁ
' 90kg ‘N/he -
180\cg N/ha

Inltia.l 1evels of nltrogen

'52;5;140;4;
| 140,65

21,2 |

132,
. 148, 0

Mo9”f

1309 4
ags|

133.9
143,0
41,5

4017

11341

40,3

136,2

139,4 |

,’ 1_37'_5

%

429,4 j‘i’ﬁi;, R
1 ~14204E'°" e
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