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‘ (a) Cene yields.

~ SOUTH AFRICAN SUGAR INDUSTRY AGRONOMISTS' ASSOCIATION ‘

6400/20(a) NITROGEN TOPDRESSING TRIAL EIGHT MONTHS AFTER PLANTING
(Revised 7.11.1979) |

- Catalogue: 1182 ¢
Object: To determine the(effec'ts of nitrogen topdressing on eight

month old sugarcane in kKerch, i.e. after the termination
of the main rains, '

_This orop: - Plant "Age: 12 monthe (26.7.76 to 23.7.79)
Location: .  ZRSA Experiment Station, Impsla Block, A2-4

Soil type:  FPE.1l sendy clay loam derived from gneiss
A . '
Degign: . Three randomised biocks, main plots levels of nitrogen applied
. one month after planting, and sub-plots levels of nitrogen
top-dressed in March. ‘ ,

Veriety/Spacing: NCo 376 in 1,5 m rOWS -
Pertiliser:  Levels of nitrogen See treatments - source ammonmium nitrate.
- 60 kg/ha 1’205 ~ source single superphosphate.

Reinfall: 608 m © Irvigation: 969 mn
Treatments:  Nitrogen levels (applied 1 month after planting) Main plots
1 0kg/haN |
.2 90 kg/ha N
3180 kg/ha N
" Nitrogen top-—dressed 8 months ai’ter glantlng, in March
Sub plots. .
1 O0kg/haX
2 30 kg/ha N
-3 60 kg/ha N -
4 90 lgg/ha N N
Relevant data are su.mmamsed in the attached tables. A

Y "There was & highly sigmﬁca.nt linear response to initial
" levels of hitrogen which wes associated with greater etalk densities and stalk
lengths. Topdressing plants with nitrogen eight months after planting in
autumn had no significant effects on cane yields at harvest four months later.
- -The significance of the interaction was caused by the fact that the nature of
- ' the response to topdressing varied in relation to initial levels of N. It was
11nea.r in the absence of N at plantlng, and quadratic in the other treatments.

(b) ER% cane, Imhal levels of nitrogen had no effect on. quality. However,
topdressing nitrogen linearly end significantly depressed ERC% cane when more
than 30 kg/ba N was- applied eight months after planting. . :

(c)*TERC/ha, - ~Increasing the initiel applications of nitrogen from O %o 180 -
kg/ha N sigmﬁcantly increased cene ylelds which largely accounted for the



greater TERC/ha, Topdressing nitrogen increased sugar yields im nitrogen
starved plents, i.e. those receiving no nitrogen after planting, With 90
kg/he N at planting the effect of top-dressing was to depress yields, but it
cauged .- marginal increases in the high N treatment,.

(4) Stalk counts, stalk lengths end diasmeters., Greater stalk densities and
stalk lengths were associated with increesing levels of nitrogen after plant-
ing, which largely accounted for the greater cane yields, However, topdressing

plants eight months after planting hod no effect on stalk densities, lengths
or diemeters.

CONCLISIONS

Cene yields are largely dependent on most of the plants total nitrogen .
requirements being applied during the tillering phase, i.e. before tiller
densities became static. - Hence the virtual lack of response tp cane yields

- from late topdresaing of nitrogen wh.Lch were also detrimenta.l to cane
quality.

RIJH/November, 1979.
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6400/20(a) NITROGEN TOPDRESSING TRIAL, EIGHT MONTHS APTER PLANTING

PLANT CROP DATA

]
' y Stalk | Stalk {Stalk
DPreetments ?;E; ' f’zg”; Ti?ﬁ()/ | countg 1engths diam
§ n ' x 1073 (m) (cm)
| Initia.l ni trogen . . ' :
0 kg/ha N 73,0 112,92 | " 9,42 § 101,8 | 1,85 | 2,04
90 ' 135,5 { 13,23 | 17,89 129,5 | 2,49 2,03 -
180 " 153,0 {12,76.{ 19,51 144,9 | 2,66 2,11
Iinear effects - $=0,001] N.S. |P=0,001
Quadratic effects P=0,01 [ N.S. |{P=0,01
L.5.D.  P=0,05 13,5 | N.8. | 2,25
~ . P=0,01 22,4 | N.8. | 3,72
S.E. main plots 1,9 0,55 | 1,98
SoEo mean - A .\‘3,4' (),16 . 0’57 -
c.v.% 9,9 | 4,25 | 12,70
'1‘0p dress:mg mtrogen c ' . ,
. - Okg/haN 117,6 | 13,20 | 15,48 124,6 | 2,37 2,06
o 30 " 118,8 { 13,27 | 15,80 125,2 | 2,35 2,05
60 " 123,5 112,67 | 15,51 126,3 | 2,29 2,04
90 " 122,2 . 12,73 15,62 125,4 : 2’32 2,09
| Zinear effects ¥.S. P==0,0i - N.S.
L.S.J.  P=0,05 6,9 0,46| 0,88
S.E. sub-plot ¥ 69| 0,46 0,89
S.E. Means t 2,3 0,151 0,3
CIVO/O >" 5’8 ' 13,54 J 5_, 72 4 - ;1'
| Significant interactlons MMSU¥H | WS, | MUStER
lTrie.l mean 120,51 12,97} 15,60 ° <

) . . T \
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6400/20{a) NITROGEN TOPDRESSING TRIAY,, EIGH? MONTHS AFTER PLANTING

CANE xxﬁins<§;[gg) INTERACTION TABLE 1

Initial levels |Nitrogen levels at topdressing kg/ha ¥
" of - : Means
nitrogen 0 30 60 90
0 kg/ha N 66,9 70,3 74,3 |- 80,6 | 73,0
90 n - L 125,6 | 134,2 | 139,3 .| 130,0 |135,5
180 v 146,3 151,8 156,8 | 157,1 |153,0
Means 117,6 118,8 123,5 122,2 | 122,2
TERC/hs - INTERACTION TABIE 2
Initial levels ]Nitrogen levels at topdressing kg/ha N
o of - ' Means
ni trogen 0 30 60 90
0 kg/ha. N 8,89 | - 9,14 { 9,68 9,94 | 9,42
g0 " 18,69 | 18,41 17,50 16,94 |17,89
180 18,86 19,85 19,35 19,98 | 19,51
Means 15,48 | 15,80 | 15,51 15,62° .| 15,60




SOUTH AFRICAN SUGAR INDUSTRY

AGRONOMISTS' ASSOCIATION

6400/20 () NI'TRonv" TOFDRESSING _TRIAL EIGfiT ‘MO;\IT_HS.'- AFTTR PLANTING

'Catalogue:
Object :

This erop:
Locatian:
' Seil Types:

» Vverie ty/spacing:’

~Pertiliser:

Ih’iga“kion: L
Treatments: = - N

RESULTS
]

1182 . o ‘I’- .

| To detemine the. effects of nitoogen topdreesing on eight

.manth old" sugarcane in March, i e.,after the teminatlm

. 'of the mein rains,

lst ratoon - __’g_e_ 12 months (23:7: 79 to 21 7 80)
ZSA Expenment Statlon, Impala Block A2~ 4.
PJ., 1 samiy clay loem denved from gnelss

" Three randomsed blocks, main ploto levels of mtrogen
applied one month after planting, and subplots levels of

_ mtrogen topdressed 1n Iuarch.

"NCo 376 in 1,5m rows. -,

Levels -of nitrogen. : See tmatnents - source annnonium |

- mtrate. 60 kg P205 ha‘ T source sl_ngel supexfphosphete'l

778mm

842m T

:. Nitrogen levels (applied -one month after plantlgg) main plots.

‘1. <. "0.kg N ha-l
2. 90 kg N ha-l
'z, 180 kg N ha-l

Nltr-ogen tgpdressed elght months after planting during Maroh

1. Ongha}

4- 90 ng ha’ ‘ _

. \4

o Relevant data are summameed 1n the attached tables. | P

(&) Cane Eelds Thexe was a hlghly slg;mﬁcant llnear ,
response to initial levels o7t miz'ogen whlch ‘was assoclated
Wlth greater stalk densities and stalk - lengths.‘ Topdress-
1ng plants with nitrogén eight man‘ths after ratooning i.es =
in March produced a highly significant linear cane yield

 response and &’ significant M'S' interaction. - _However the
s lnteractlon only showed a cane yizld response from top- -

~-dressing when no mtrogen and 90 kg n ha~ -1 were iniﬁally
applled. . i L
- These responses were - assoc:Lated w1th greater sta.lk lengt’hs. a

(b) % ane. - - Increasing mitlal levels, of nitrogen
‘showed a sigmificant (P=0, 05) decline in ERC% oane whilst
"topdressing nitrogen had no. s1gn1f1cant effects However,

‘the slgnificant M'S‘ interactlon showed topdressing

.2 /nitt‘ogen... .



2,

1

. nlh'ogen had no. efi’ec’t when the initial mtrogen applicat-

ions were no nitrogen and 90 kg N ha‘l, and depressed.

' quality when the initial application was 180 kg N ha'l

~(c) - TERC he=l, Targely due to the effects of nitrogen on

cene yields, there was e highly significent (P=0,001) in-
crease in sugar yields from increesing levels of initiel '
dress:.ngs of nitrogen and e smaller response (P=0, 05) to
topdréssing nitrogen., Simllerly the significant (B=0, o1) -
M!'S! interaction showed an increase in sugar yields from

’

. topdressing initial appllcatlons of no added nitrogen and

90 kg N ha‘l end no Tesponse. to topdressing 180 kg N ba7l,

(d) Stalk countsJ stalk 1engths and diemeters = Inoreasing

initial levels of nitrogen markedly increased’ stalk densit- )
. ies and lengths whilst increasing levels of nitrogen top-

' . dressings 1ncreased stalzc lengths a.nd had no eﬁ’e ct on .

PROGRESS REPGRT

 Plented: .

o
Harvested:

. RESULDS | .-

. 26th July; 1978. )

N

1R 21:7:80. - . - 12-months

-sta:u: densities. -

Harvested . _I_S_ge_ :

P 23:7:79.° . 12 months |

ﬂ/ o
1

Relevant ’data are summarlsed in the attached tables. o

~N

(e) Cané y;_!.elds Responses to both 1nitial and topdressing
- levels of- nitrogen were generally - similar in- both the- plant~
- and 18t ratoon. i.e.,. There were highly significant linear
_ ' responses to. :anreaslng initial levels of nitrogen, . There
. Was g, mghly mgniflcant 11near response to increasing R
. ;levels of mtrogen topdressing in the 1st ratoon. In both "
crops there were M x § interactions i.e. in the pla.nt orop
"~ when no! 1n1t1a1 nltrogen was: applled topdressing nitrogen -
" .inoredsged: cane- yields whilst in the’ 1st ratoon topdressing =

nitrogen inoreased cane yields in treatm_ents wh:.ch received_"' o

no 1n1/t1al mtrogen and . 90 kg N ha‘l

'(f) ERC"[ cane.' Responses to u*eatments varied between the_' :

plant and lst ratoon i.e. increasing levels of initia}

nitrogen in the lst ratoon showed a linear decline in jtnce "

quality and had no effect in the pla.nt Crop.. - Inereasing
levels of nitrogen topdresmngs showed a s:xgm.ficant linear

. decline in Jmee quality in +the plant crop only. -However,
"V'thsre wasg & slgmflcant M'S' 1nteract10n in the. lst ratoon

-:‘ . . j‘ . ‘,h.‘ 3/ Wm.Ch WBS ‘eveew

-

.-
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CONCLUSIONS -

Qmetee

3.

whioh was assocxated With e linesr deoline in Julee quality

from increasing levels of mtrogfen topdressing on plots
which had received 180 kg N ha™ , ,

I(g) TERC he~l, Responses were largely due to n'eatment

effects on cane yields which was. accountable for the high
significant linear estimated sugar yield responses to in-
creasing initial levels of nitrogen and the smaller response
(P=0,05) to incressing levels of nitrogen topdressinge in
the 1st ratoon. In the significant M X S interactions both

crops showed & linear increase in estimated sugar yields

when plots receiving no initial ni trogen were topdressed,”
an anomolous decline in estlmated sugar yield was obseryed
when plots receiving'90 kg N hal were topdressed in the
plant crop, and topdressing had no effect on estimated
suger yields when 180 kg N he ™ was. initially applied. -

(1) Stelk counts, stalk lengths and dismeters, The- large

differences in cane’ and estimated sugar vields after initial
nitrogen applica’uons were accountable to dlfferences in

. stalk densities and stelk lengths. Topdressing mitrogen
. only inoreased stalk lengths especially when no nitrogen’

was appl:Led to the initial application. TopdresSings had - |
no effect when 180 kg N ha~ ~1 wag applied and neither initial
or topdressing mtrogen had an effect on stalk diameters.

The’ data olearly BhOWS that the best results were obtauxed

from appiyln% ell the plents mitrogen requirements i.e.
180 kg N ha~l! before stalk densities became static, since
stalk deneitiee were highly correlated with cane yields,
When sub—op‘bimum levels of nitrogen were applled inttially.
i.e, no added nitrogen and 90 kg N ha~l and- plants top--

. dressed eight months after Planting or ratooning, eane and.
sugar yields were increased by increasing stalk lengths, .
‘However, these greater stalk lengths were nevertheless less

. ‘than those ‘obtained when 180 kg N ha~l was epplied in the
:Lmtlal application.



 6400/20 La)_‘,‘NITROGm, TOPDRESSING TRIAL, EIGI’ MONTHS AFTER PLANTING
- - ) | | 1ST - RATOON DATA ‘ -

© Table 1. | _
L ~ Cane ERC % " TERC - - Stalk Stalk _Stalk
‘Treatments t ha-1 cane ha-l counts x 10-3 | lengths (m) | diam (cm)
‘Initial nitrogen , o )
. okgNnat . I 61,0 | 14,56 8,88 103,4 1,81 2,1
90 kg N ha~l 124,5 14,42. | 17,94 ~ 13,1 2,46 2,2
180'kg N ha=1 =~ . 157,0 14,00 | 21,98 . 144,5 2,86 2,2 ,
' Iinear effects - P=0, 001 P=0,05.. | P=0,001 B - -
- Quadratic effects P=0,01 - . N.S.. P=0,001. - -~ -
L.S.D. P=0,05 - 8,1 . 0,42 1,55 - - -
- P=0,01 13,4 0,69 2,56 - - -
S«<E. main plots X S 7,20 0,37 1,36 - - -
S.E. means X.° 2,1 0,11 0,39 - - -
c.v. % 643 2,57, 8,38 - - -
Topdressing nitrogen _ '
Okg N hal - 110,2 | 14,45 | 15,89 126,2° 2,28 2,2
'30 kg N ha-l 107,9 14,41 |- 15,50 125,4 2,29 2,2
60 kg N ha—1 118, 3 14,09 { 16,56 126,2 2,44 22,2
90 kg N ha-1l 120,2 14,37 17,12 127,5 2,51 2,2 -
Linear effects P=0,001 | N.S.- | P=0,05 - - -
L.S.D. P=0,05 7,8 0,30 1,19 - - -
S.E. subplots L 7,9 - 0,31 - 1,20 - - - -
'S.E. means £ 2,6 0,10 0, 40- - - -
CwVe % . . 6,9 2,14 T4 40 - - -
-Significant interactions Mise* MUSTR | MIStE - < -
Trial mean : 114,1 14,33 16,27 126,3 2,38 2,2

S



6400/20 (8)"

5.

NITROGEN. TOPDRESSING TRIAL, EIGHT MONTHS

Intéfac‘tion 'table‘s.

Table 28 Cene yield’s-.‘

AFTER PLANTING - 1ST RATOON DATA,

- Initl.'al' levels. | y levels at topdféssing" kg lrrxa—l‘
of nitrogen 0 30 60 . 90 Means
0 kg N hal 52,8 | .56,2 { 61,9. ] 73,0 | 61,01
.| 90 kg N.ha"l 118,3 { 114,8 {136,1 | 128,8 | 124,5
1180 kg N ha-l 159,5 { 152,7 1156,9 | 158,7. | 157,0
Me ens | 110,2 | 107;9 |[118,3 | 120,2. | 114,1 |
‘Dable 2b . ERCY canme
 Initiel levels N levels at topdressing kg ha-l Means
of nitrogen- 0 30 60 - | 90 .
0 kg N ha™} 14,53] 14,45 | 14,48| 14,79 | 14,56
90 kg N ha=1 14,50 14,67 | 13,97 | 14,55 | 14,42
180 kg N ha=l 14,32) 14,11 | 13,81 " 13,771 14,00
Heens 14,45| * 14,4 | 14,09 14,37 | 14,33 |
 Teble 2¢  TERC ha-l
‘Ihiti-__al_le'v’elé N levels at topdressing kg ha™! Meens
of nitrogen -, o | 30 60 .. 9 | '
OKgN h'a"Jl" | 7,681 811 | 89 | 10,78} 8,88
90 kg N he 117,15 | 16,85 | 19,01 .| 18,74 17,94
180 kg N ha~l 22,84 | 21,54 | 21,70 21,84 | 21,98
| Meens 15,50 | 16,56

| 15,89

17,12

16,27



120,5 |

14,33

- 60 '
L
6400/20 (&) NITROGEN _TOPDRJSSING TRIAL,  ZIGHT MONTHS AFTER PILNTTNG — PLANT _AND. 1ST RATOON DATA
Table 3. -
1 s e S —— N - L - N .
: Cene t ha™> ZRC - cana TIRC- ha~l §talk cownts x 10™3 Stelk lengths (m) " Stalk dlameters (cm) '
! Treatments : - - 4
: P o1 P 1R R { 1R P 1R P 1P P R |
‘--*- -
‘l Initial nitrogen ) - "
; 0 kg § he~} 73,0 1 - 61,0 12,92 | 14,56 9,42 8,88 |  101,8 . 103,4 1,88 1,81 2,0 2,1 |
5o ¥ 135,5 124,5 13,23 §:14,42 17,89 17,94 - 129,5 "131,1 2,49 2,46 2,0 2,2
180 153,0 157,0 12,76 { 14,00 19,51 21,98 | - 144,9 144,5 2,66 2,86 2,1 2,2
Iincar effects P=0,001 | P=0,001 ¥.5. | 0,06 |  P=0,000{ P=0,001 - - - - - -
Quadratic effects P=0,01 P=0,00 N.S. N.S. P=0,01 | P=0,01 - - - - - - 3
L.S.D. . P=0,05 13,5 8,1 ‘H.S. | 0,42 2,25 | -.1;55 - - B - - -
: P=0,0 22,4 13,4 ¥.s. | N.s. . 3,72 2,56, - - - - - -
! S.Z. main plots 11,9 742 0,55 1. 0,57 1,98" 1,36 - - - - - -
! S.Z, mean 3,4 2,1. 0,16 0,11 0,57 0,39 - - - - - -
; c.V.% 9,9 6,3 4,25 2,57 12,70 8,38 - - - - - -
‘--~ «
; Zopdresging mitrogen i B A j
i 0 kg ¥ ha~t 117,6 110,2 13,20 | 14,45. " 15,48 15,89 - 124,6° 126,2 2,37 - 2,28 2,1 2,2 !
i w3 " 118,8 107,9 13,27 | 14,41 15,80 15,50 125,2 125, 4 2,35 2,29 - 2,0 2,2
60 " 123,5 118,3 - .1 12,67.| 14,09 . 15,51 16,56 126,3 126,2 2,29 2,44 2,0 2,2
g0 ® 122,2 120,2 J 12,73 | 14,37 15,62 17,12 125,4 . 127,5 . 2,32 - 2,51 2,1 2,2 !
Iinear effects N.S. { P=0,001 P=0,01 { " N.S. N.S. | P=0,05 - - - - - -
L.S.D. P=0,05 N.S. 7,8 0,46 |~ W.s. .| . W.s. | 1,19 - - - - - -
P=0, 0L N.S. 10,7 © 0,62 | . N.S. N.S. “NeS. - - - - - -
S.Z. subplots * 6,9 7,9 0,46 | 0,31 0,89 1,20 - T - - - - -
S.%. means 2,3 2,6 0,15 } ..0,10 0,30~ 0, 40 - - - - - -
C.VE - 5,8 6,9 3,54 2,14 { 5572 Ty 40 - - - - - -
TTa s T - - et 1 - —y - -
| Significant interactions MUSI** MrSt* N.S. § MISI* 1 MeSTRe | oMrgrer - - - - i - -
| Trisl meen” o 114,1 12,97}' ! - 15,60 16,27 | 125,4 126,3 2,33 2,38 ! 2,0 2,2




64(1)0/2'0 @

1

Te

" NITROGEN TOPDRESSING TRIAL, EIGHT MONTHS

AFTER ° PLANTING -~ INTERACTION TABLES

_Téble 4a  Cane yields, plant ci'op.

Initial levels N levels at %opdressing kg ha~l .
.of nitrogen ' Sy Yeans
| o 30 6 | 90
Okg N ha™> | 66,9 |{.70,3 { 743 { 80,61 730
90 " '1125,6 | 134,2.{ 139,53 | 130,0] 135,5
180 146,3 | 151,8 | 156,8 | 157,1} 153,0
Heans f117,6 | 118,8 | 123,56 | 122,2 | 1222
;_;?aﬁlé_4b Cane yielads, IStfratboﬁ.'. A
Tnitial levels N levels at fopdressing kg ha™l
£ mitrogen | - b ~1 leans
of nitroge 0 - 30 .60 - 90 ‘
| 0xg¥ pel’ 52,8 | 56,2 61,9 | 73,0 61,0
90 n 118,35 |114,8 | 136,1 | 128,8-} '124,5
180 " 159,5 - |-152,7 | 156,9 | 158,7 | 157,0
| eans - 110,2 - {107,9 | 118,3 | 120,2 | -114,1
Tablé 4¢  ERCH cane,,lét ratoon
§ 1w s at topdressing kg ha~l :
Initial levels  [metoiohs 2% Topdrepsing kg he Meens
of nitrogen' S0 30 - 60 -1 90 . .
0kg N ha™ | 14,55 | 14,45 | 14,481 14,79{ 14,56 "
90 " 14,50 | 14,67 { 13,97{ 14,55{ 14,42
180 - M 14,32 ] 14,11 | 13,811 13,771 14,00
“Means 14,45. 14,41 { 14,09 § 14,37{ 14,33
Teble 44 TERC ha™, plant crop S
Initiel levels N.levels at tdpdressing kg hafl ‘ o e '
P . < - ]
of nitrégen o "} 30 60 | 90 .1{. ,
OkgNna=l | 8,89 | 9,14 9,68 1 9,941 9,42
g0 “r . . | 18,69 | 18,41 | 17,50 | 16,94 | 17,89}
180 " | 18,86 | 19,85 | 19,35 | 19,98 | 19,51}
| Means | 15,48 | 15,80 | 15,51 | 15,62 | 15,60
Tabie,4el | - S
- E 4 - .. : . . :' - __1. . ..
Initiel lévels - "N levels at tgp@re.ss:.ng kg ha Meens |
" of pitrogen 0- 30 .0y 60 90 -
" okgNnel .| 7,681 811 | 8,96 10,78 8,88 | .
90" 17,15 | 16,85 { 19,01 { 18,74 | 17,941{.
180 m { 22,84 { 21,54 | 21,70 |21,84 | 21,98
Means 16,56 | 17,12 | 16,27

15,89

15,50 |

N
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SOUTH AFRICAN SUGAR INDUSTRY
AGRONOMISTS' ASSOCIATION

Title: NITROGEN TOPDRESSING TRIAL EIGHT MONTHS
‘ AFTER PLANTING 6400/20(a)
Cat No.: 1182 -
Object - & o determine the effects of nitrogen topdressing on eight-

wonta old sugarcene in March, i.e. after the termination
of the main rainus. '

M&z_:_og ; 2nd ratoon gﬁa_. . 12,3 months (21.7.30 to 28,7.81)
- Location : 254 Ibcperiment Statlon, Impale Block /2 - 4 | .‘:

Soil type : ¥5,1 ,,_a.nd.y clay 1oau-1 derived from gneiss

Degign : - Tthoe rondom. sed blocks, main plots levels of nitrogen

—

applied one month efter planting, and & bwplo ts levels of
aitrogen topdressed in larch.

Veriotiss/spacing : NCo 376 in 1,5m rows

Pertilisers : = Levels of nd trogen. See tWrestments ~ source amonium
‘ nitrate. 60 kg P2O5/he - source mingle superphosphate. -

Rai'ni:.a‘l_}_';' . 870, 3mm Irrigetion : 1 020,0um

Treetmonts : Nltrogen levels (appli~d ons _l}pz__t‘h‘ &fter plantiy ng)- main
' plotas.
1. 0 kg N/ha
2..90 kg N/ha
3 180 kg N/he v
_l_\I_i‘t“z_ngo topdressed eight nonths eftor wla“Lvng in Merer -
sab-plot.,.

1., o kg N/ha
2, 30 xg N/ha
3, 60 kg N/ha
4 90 kg N/ha

RESU_ILT_‘E. Helevent dete are sumerj sed in tuble 1.

(u\ Cane Vi}_{l_(_i‘g. There was o highly signifiocant quadrstic re gponse to

greater initiel levels of nitrogen. This wag lergely because of greater stelk
- populations and mu“ 1eugths. Topdressing nitrogen produced no significent

offects.

(b) 1RG4 cené. Thore wes & significent (P=0,05) quedratic quality re-
sponse to initel leveic of ni trogen whust topdress‘lng ﬁdtrogcn had no effeect -

on quelity.

() © ’RC(h;. There was & highly significant quedratic increase in THR /ha :
from g:reater levelsaf initdel nitrogen. Topdressing nitrogen hud no significant
effects, : ‘

- (a) mr %_cane and TF t/he. In &ll ceses (¥ %5 cene cnd 77 t/ha closely
peralleld rusponses. to MICY cene and THERC/na. ‘ :

2,/ (e) Stalk_.._.'



-

6400/20{z) 2R 2,

(e) Stalk eounts, stelk lengths end diemoters. Greater levels of initinl

AR B e N B

ni trogen epplications merkedly inereased ‘stall 'populatlms and stalk lengths at

" harvest, whereas topdressing uitrogen had no cffect ou stell populations tut

marginally inoreesed stalk lengths at harvest.

CONCLUSIONS

Thig date shows that it is importent to epply the plants! estimeted totel .
requirements in & single initial application so that the maximum stalk populai-
ion cen be obtained. Although there were no significent responses to nih‘ogen
topdressings it does appear that there were soue venefita, :

P"{OGRL"’“' RY ’r"'\RT '

“T}_a_{;‘iig_g 26th July, 1978
darv‘eg_b_e“c_ld : - - Har«{‘gq_j.gd : : Lige s

1R 21.7.80 - 12 months

2R 28,7.81 12,% months
Fertiliser : 3. trogen - see freatmonts - source smonium nitrate

Phosphete - 60 kg 205/he - sowrce gingle super phosphate.

RESULTS Relévant date are summariged 1n iasblesg 2 - 4,

LR N o AP- Y

(f) Cane yiclds. There were highly sigmificent quadratic responses to in-
ereoging initiel levels of ni trogen in &1l crops. Cene yinld responses efter
topdressing were only sigmificent in th: 1st retoon. The significent inter-
ections betwzen iunitial sad topdressing nitrogen in the plaat end lst rawons

heve shovn tuat the greatsst response to tpdresging nltroge. occurred whan no

- nityrogen Wes appli_od initielly, There were no interc CtLOZ"J in the 2nd ratoon.

(g) RCH omne, - The effects of initiel and 'i'opdmssing ni trogen cn

Squelity wore varinrble. Applying an initiel leovel of 90 kg N/an produced slighi-

1y bétter quality thon the control and 180 kg ii/he, wherees topdreszing nitrogen
linearly depressed quality in the plant ecrop bui had ns offect oa the ratoons.
TERC/he.  There was a highly signifiemt (D=, U0L) \iv«adramc response
to greater initinsl levels of nitroge:n 1n n11 crops. """ponso to nitrogen top-
dressings were only aignificant (F=0, 05} in the first ratoon. However, the
significent interections between initinl nitrogen and tov)dressmg nitrogen hos
shown that the grentest response to topdroszsing occurred when no i trogen was

applied initislly.

(1) Stellc eomtg,_ stalk lengths and Al ametera, Increas;mg imtlal 1evr—>ls
of nitr'ogeﬂ. inereesed stallk popule\tions md staik Jung, thg wherens topdressing
nitrogen had no effeet on stalk popul. ations ut increosed gtolk lengths in both
the retoon crgpé. Stall diameters ware independent of nltroger. : '

B At . AR o B =

R / COMCTUSIONG .o -
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6400/20(a) 2R ' .

CONCTUSTORS

 The results show that tho best results were obtained by npplying the plants!
totel nitrogen requirements in = single applicatioiie Those benoefits were largely
because of gr'eater stallt populations at harvest, /fpplying less then the plant(:
meximm nitrogen requirencnts produced fewer stalks, /2 thougl: topdressing
nitrogen hed no effect on final stall popwlations i‘c did 111ereaso sta.lk 1angths,
when initial niu'ogen vas 1nsuff1cient. :

RIH/Oc t. '3,
™o
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5400/20(a)

HITROGzN TOPDRaSSIHG  TEIA

w3}

i L, HONTHS AFTER RATOONING —
Table 1
3 riestments Cane | aRC % | TERC |T.F. % T.F. t/na | Stalk counts . Stalke Stalk
reatment t/ha cane ‘' per ha | cane b i oz 1073 | length (m) diam (cm)
- - ¥ z = :
Initial nitregen- v _ S f , {7 %.
0 kg /ha 57,9 ! 13,27 | 7,68 | 14,98 8,67 106,4 1,82 2,0
90 " 12,7 0 14,21 | 16,02 | 15,88 | 17,90 | 130, 3 ; 2,46 2,0
. 180 " 139,3 .1 13,75 | 19,16 15,43 i 21,50 141,2 ; 2,82 2,0
. - ~ ] : - - i
_Linear effects P=0,001 | _ I.S. | P=0,001; - ; - - ! - i - !
Cuedratic effects P=0,001 - P=0,05 : P=0,001 i - i - - § - : -
L.S.D. P=0,05 3% 0,62 | 0,32 | - i _ % _ 5 ~ -
. P=0,01 5,4 1,03 0,53 : - : - l - : - -
T : : 3 r '
S.%. main plots X 245 C,55 ; 0,28 | - i - - HE - -
- S.Z. means X 0,8 0,16 | 0,82 ! - ! - - i - -
CCJVLE 2,8 | 4,00 | 1,96 - : - . - : - P -
. § i H 3 ! H . J
. . . 1 ' ; ; : } ¥
Topdress;ng nitrogen . ! ; ? i §
0 kg N/ha 99,9 13,76 | 13,83 | 15,43 15,49 127,56 2,28 . 2.0
30 100,6 13,86 14,01 | 15,55 | 15,72 124,2 2,24 ! 2,0
60 " 105,6 13,74 1 14,66 115,41 L 15,38 126,7 ; 2,39 ; 2,0
o0 . m 107, 1 13,64 | 14,64 | 15,34 | 16,50 | 125,3 .| 2,45 L 2,1
. H N - N ] I 3 3 .
S.#. sub-plots 8,6 0,26 | 1,27 b~ | - ' - ' - | -
S.%. means + 2,9 | 0,09 i o0,42 f - - - .. - ! -
C.V.3%: 8,3 ! 1,89 | 8,39 - - ! - - : - H -
Significant irteractions: M.S. | N.S. | N.S. | = ’ - - ‘ -~ T - i
Trial means 103, % é 13,75 | . 14,28 1715,43 L. 16,02 | 12,60 | 2,36 o 2,0 4_j’




_ MITROGEN QR ESSING TRIATL,

28D RATOON

6400/20(e) SIGHT MONTHS APTIM® RATOONING, PLANT - DATL
Table 2.
5 % Cene t/ha | vean | IRC % cane Meen i TIRC/he Mean |
Treatments ‘ - ~ T Yoy ' - _4
: . P 1R R ile2r 1l 2 i | 2R 1 - 2R » 1 . 2R |1 <2R
— ; = ;
: ' ] -
Initial nitrogen ! | z S N | -

0 kg it/ha 73,0 ' 61,0 57,9 ¢ 59,4 | 12,9?} 14,56 | 13,271 13,92 9,42 8,83 7,68 8,28
90 o 135,5 | 124,5 | 112,7 . 118,6 § 13,23 14,42| 14,21 14,32 | 17,89 | 17,94 .! 15,02 | 16,98
180 153,0 | 157,0 | 139,3 | 145,2 12,76 1 14,00, 13,75} 13,88 | 19,51 21,98 | 19,16 20,57

- - SRV W 4 S - - ——— .......‘,.-..
Lirear effects P:O,OOl[P~ ,CO1"| P=0,001 | -~ g;s.' P=0,05 N.S. - P=0,001 | P=C,0CL | P=C,001 -
. Quedratic effects P=0,01 ! P=C,01L | P=C,00l: - %} HeS. i HeS.! P=0,05 - P=0,01 | P=0,01 | 2=C,001 -
| 1.5.0. »=0,05 13,5 | 8,1 3,3 | - -;' M.8. | 0,42F 0,621 - 2,25 1,55 C,y32 -
. = U Ol = 22'4 13’4 5’4 ; - i :‘i.‘.s‘o-é. :T.So i— z.y- .+ - J.!.?‘z 2’56 c}’53 -

§ . g 4 ] : ; .

S.Z. main plots X 11,9 7,2 2,9 & - f 0,551 0,371 0,551 - § 1,98 | 1,36 0428 -
'S.E. means }. 3,4 2,1 c,8 | - C,16; C,11 0,16 - 0,57 0439 0,82 -
C.V.% 9,9 643 2,8 | - 4925 2,57 1,000 - 12,70 8,38 1,96 -
ot e . P DR ~ ...... L r_“-a_“-?.‘.— -*f -
Topdressging ni trogen - ' ! i ‘
- - . , ; ; i ' . . ~ !
O kg /e 117,5 . 118,2 | 99,9 | 105,03 f 13,20% 14,45' 13,76, 14,10} 15,48 15,35 13,83 14,86
30 " 118,8 107,9 1 10,6 | 104,2 § 13,27 14,41} 13,86| 14,14 % 15,80 | 15,50 4,01 | 14,76
60 n 123,5 | 118,3 | 105,5 | 112,0 12,57{_ 14,09 13,741 13,92 | 15,51 16,56 14,64 15,60
90 u B 1 122,2 ¢ 120,2 | 107,1 | 113,6 | 12,73 14,37, 13,64! 14,00} 15,62 17,12 144645 | 15,88
' F ? ' 3 o - o - ' :
Iinear effects ¥.5. | P=0,00l| N.S. ! - P=0,0L i F.S.! N.8.! - H.5. | P=0,05 : N.S. -
- : —+ bonnn ——e e 2 ' - s
L.S.D. P=0,05 N.g. ! 7,8 | W.S. | - 1 0,48 N.S. HeSei . = ¥.S. 1,19 | w.s. -
| P=0,01 TeSe 0 L - - 52 H.S. N.S. | - M.S. N.S. | ¥Y.s. -
e L e e we | o o) msl v - | ows | ows |
S.%. sub plots & | 63! 1,9 7 86 1~ L 0ya6] 0,31 0,26 - 0,89 1,20 | 1,27 -
S.%. mesns ¥ 2,3 i 2,6 | 2,9, < Cel5 ¢ 0,10, 0,09' =« o,so 0,30 | 0,42 ' -
c..g 5,8 | 6,9 | 831 - 3,541 2,14} 1,891 - 5,72 | 7,40 | 8,89 t - - !
Significent interactions | mst¥*:mMrstx. 1 w5, o, - :.o. MIS'™*,  N.S.! - AL S AL o 2 N.S. | - 2
! Trisl mean 120,5 ; 114,31 F 103,3 | 108,7 | 12,97 14,33 ! 13,75 - 15,60 | 16,27 ; 14,28 | - :
[N : - - S — — & ; — A ; — . i 3 —d 4

——

'



_ NITROGFI TOPDRESSING _TRIAT IIGHT MONTHS AFTER RATOONING, PLANT — 2MD RATOON DATa

et paan . S SO . — —e
- - ’ o & - } . i as i w
S3tel counts x 10-3 | dlean Stelk lengins (i) Mean - Stalk dismeters (cm) | Mean
Treatnents ] : R i : - s + -
g -resunense P iR | oew 1+28 ¢ P IR | 2R | 1428 | - ¥ w | oo | 1+ 2R
. . R S b

Initiel nitrogen

4

}

+

e o vmma e ot s

)
T
}
’
1

e it So———— el a o we. e e s

}
. 1
. ! ] } )
C kg li/hs - b 101,88 103,41 106,48 104,90 1,85 1,&15 1,82 1,82 _{» 2,0 1 2,1 | 2,3 2,0
s i ' 129,5 | 151,1 | 130,3 133,7 | 2,2912,45! 2,45 2,46 || 2,01 2,2 { 2,0 2,1
180 " 14449 | 144,51 142,2 142,38 f 2,6G; 2,351 2,82 2,84 b 2,1 2,21 2,0 2,1
. ——nm s el .._.,..V..{..-. - i, e M"‘A“q‘r ﬁ*..‘.s [PRO [P B A;L
Topdressing nitrogen l i | i : ' : ' |
S A~ B - o Ml - e m AR Soa- R l co " . H
0 kg I/ ue , 124,5 | 126,2 | 127,5 126,89 1 2,372,221 2,283 2,28 | 2,2 12,2 2,0 2,1 '
30 no 125,2 | 125,4 | 124,2 124,8 | 2,35 2,20 [ 2,34 2,32 % 2,0 | 2,2 2,0 2,1 !
;S0 v 16,3 §126,2 § 125,7 126,4 || 2,29 | 2,44 12,39 2,2 4 2,0l 2,21 2,0 2,1
;90 H S d 125,41127,51125,3 | 126,4 y 2,32 2,51 12,45 , 2,48 | 251 | 2,2 2,1 2,2 !
e T SO S i S SR i oo .. I SRS S ;
H > i ~ie REL 2 ~ = [ - - : ~ - = : - ; . . ! N
!-Tm.al meeans C 4 125,41 126,3 (128,01 128,2 Y 2,3512,38 [2,38 | 2,37 2,0 | 2,2 1 2,0 io2,1
VS AU . — é e e n e e o aime A : P SR, N ; . H
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6400/20() NITROGEN TODRESSING _THIAL _ETGHT MONTHS AFTER PLANTING -

INTHRACTT o

[ L

Table Ja Cene

TABLIES

P ]

yields plent crop

I

.Nxtrogen I.eve].é at topdressing (kg/ha)

Initial levels of _nitrogen _Nitrogen levels at topdres:nng (kg/ha) |
i o o 30 | 60 | 90 |Meens |
0 kg N/ha 6649 70,3 43 80,6+ 7340
I 90 v 125,6 | 134,2 | 139,3 } 130 0 135,5
i 180 v 146,3 | 15,8 | 156,8 157,01  1153,0
| e f - e > X '“’-“ ' - --'-~- Rt S -‘5‘ - -
| Meens s 118 8 l 123,5 | 12_2,2 1 122,0 |
Mmoo o e - e I'-'." - . RSN s booesam ——
Table 4b Cenc yields, 1st ratoon
: : ' : Nltc'ogen levc.ls at 'bopdress:mg (kg/na)
Initial levels of nitrogen * - ~- ; IR : =
' ' : oF 30 L o60 90 ' Means
L,,.......A.....-.._‘-....._M e S i e e »..--—...-..“.——-—».4}- [P PN v ,.u‘-.-...-‘o_sb.‘..- i & .- - ;.+_...—.-—.~.+
0 0 kg N/he. - 52,8 | 56,2 61,9 73,0 61,0 |
| 90 n 118,3 | 14,8 |135,1 |128,8 124,5 !
180 L ;159,51 152,7 1 156,9 | 158,7 157,0 |
S .t e SUC Oy USSRt B
Heans 110,2 ¢ 07,9 1 118,3 | 120,2 114,1 |
o vt - i Bt a8 -AAMMJL;;‘. [ SO S asiiid -
Table ¢o HRC% orne, lst ratoon ,
b b At O W Sl S e o - y IV Ainbos [ TN SR RPRPROT QPG SIS L‘H‘W&.‘

1
. !
Initial levels of nitrogen [ B e e e
| o '- o | 30 | 60 L 90 Means .
. . { : .
- e e T -
0 kg N/ha 14,53 | 14,45 | 14,48 | 14,79 | 14,56
90 o 14, 5ol 14,67 | 13,97 | 14,55~ | 14,42
180 - " 14,32 | 14,11 | 13,00 i 13,77 14500
‘ e s o a A ‘ —i R R e i' - o
Means O ,' 1;,45 : 1'1;-’41 ! 1‘;,09 ; 37 o 14,33 X
_Teble 4d TE‘PC/ha, plant crop |
_ Nitrogen levels &% topdre sEing (zg/ha
Initial levels of nltrogen o b .
‘ 0 30 0 4«90 Mesns
0 kg IT/ha 8,89 | * 9,14 9,68 | 9,94 9,42
90 ! 18,69 18,41 17,50 ' 16,94 17,89
180 o 18,86 ! 19, 8"’ 19,35 : 19,98 ‘ 19 51 i
{ Meens | [ 15,48 | 15, 80 5,51 ¢ 15,62 15,60 !
[ - ——— o . e : L..n.f-..,._l... SRR ...._J........-._...."
Table 4e T ‘Pc/ha, lgt ratoon
| Nitrogen J.evels at topdressing (kg/ha
Initl.el levels o:f nitro"en g ._.___l“_n_‘g'_(“_g./“‘)‘w
. . L 0 fi 30 ; 60. 90. Means
Okg e 7,68 | 81 | 8,06 | 10,78 | 8,88 |
90 ® 17,15 | 16,85 | 19,01 | 18,74 17,94
L .]80 N ;_.‘._____L___ _‘__;L . 22,84 J ‘ .2‘1,54 | 21,70 ' 21, ,81-‘- 21,98 _
! _ : - T S Ay . ) :
| Meens 15,89 | 15,50 | 15,56 | 17,12 | 16,27}




SOUTH AFRICAN SUGAR INDUSTRY
AGRONOMISTS' ASSOCIATION

_ 'Cac;'No;:' 1182
6400/20 )(s) __ NITROGEN Tormmssmc; TRIAL EIGHT MONTES g;r_gn;' B

S PLANTING Celee D

: OBJECT To determ:.ne the eﬁ‘ects at nitrogen topdressinga on

| o elght month 0ld sugarcane in March, i.e. after the
ST temmation of the main rains. s

> THIS CROP: - . m ratoon - dheer 12,0 months (28 7.81-27’ 7 az)
“’IQOCATiOﬁ:'{‘ Z%A Experment Stat:.on, Impala. Block A2-A4. N
SOIL TYPE o P.E 1 sa.mb' clay loam denvec from gneiss. .
DESIGN~ i‘. Three ra.ndomlsed blocks, mai.n piot levels o:f.‘ nitrogen .
v v dpplied-one- month after planting and sub-plot levels of
B ’_'; S m.trogen topdressed mMa.rch I

v wammmy/ ) e
- SRACING: . NCo 376m15mrows

’ FERTILIZERS.rwwI:evels of. nitrogen. ~See treatments =~ source ‘ammonivm
R P n:.trate.
oo T “Levels of phosphate. 60 kg P 0 /ha i source single R
T ."_ ) sunerphospha.te. IR , L

- /

. [ S

EE e el 6p oo e e e

.,A“_,_;Nltrogen‘.topdressed eJ.ght months after ratoonilvlg_'_i_g‘:‘}.f‘ o
"-March. ~--sub ots I
T“‘o‘kg N S

3 ‘[60’1;5 N/ha S
Ao 90kg N/ha

Nty (1t e s s

5

st et

R
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' PROGRESS REPORT ,:i‘"

CPLANTED: .+ 26th sy, 1978

- RESULTS

'Relevant data are summarlsed in tables 1 and 2.

(a) Cane xields. There was a highly significant linear response

,'to initial applications and topdressings of nitrogen, The significant

interaction showed that in the absence of initial nitrogen there was
a curvilinear response to n;trogen topdressings; when 90 kg N/ha was
applied. initially there was a reésponse to nitrogen topdressings up to

" 60 kg N/ha;  and there was no response. to nltrogen topdressings after
180 kg N/ha had been applied. . .

(b) ERC % cane: There were no signlficant responses to either

‘iﬁltlal or topdressings of nitrogen.'

(c) TERC[EQ‘ Cane yield rﬂsponses 1arge1y sccounted - for the’

'simllar and significant TERC/ha responses and interaction to initial -
- and topdressings of: nltrogen. This waslbecause nitrogen had little

effect on quallty

1

(d) Stalk counts, stalk lengjhs and diameters: ~Greater cane yieldg

from greater initial levels of nit irogen were associated with greater -
stalk populations and stalk lengths, whereas, responses-to-nitrogen

topdressings were associated with greater stalk lengths. Nitrogén =
‘treatmehts had no effect on stalk dlameters. RSP o

HARVESTED: . 5_”' - Earveuted L _) Age
| R »"\523 719 12,0 monthe |
oo IR - 21.7.80 . 12,0 . months -
. o 2R . .28.T7481 .7 77 12,% months
ot aRL o wmasy . a enths
.. FERTILISER: @ - 5  :‘gg[haA,   ~1'3.WT ource .
B 1‘~A ~.'7_.Nitrogen -See treatments B : Ammonlum nitrate
S t;-'Phosphate oO Pg P205/ha Single superphosphate
‘4 o oot ’. ‘ . L ' . - s : ' ) ’
~-RESULTS .

.\

-A”Belevant data are summarised in tables 3—7

(a) Cene yields: -In alil crops there was 2 hlghly significant

A

‘ 5 ([he_;lo-_- : o o ‘\“_ .

IR L ' \

~——

 1inear response. to greater initial levels of nitrogen. Although there -
- ‘was & trend to greéter cane yields from topdressings in.all crops, '
o dlfferences were only slgnlflcant in the first and thlrd ratoons,

e e
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: The aignxficant initiel x topdresslng nltrogen interactions in all

crops except the 2nd ratoon showed that when no nitrogen was applied
there was an increase in cane yields with greater nitrogen topdressings,
When 90 kg N/ha was initially applied, topdressing nitrogen inecreased

'cane yields up to 60 kg N/ha, dut topdressings had no effect on oane

yields when 180 kg N/ha was initislly applied. -

(b) ﬁ cane:  Although there ware significant quality differ—

" - enoces due.to treatments, mean results from ratoons suggest that slightly -

better quality was obtained from an initial application of 90 kg N/hs
and ;there was a marginal decline in quality with greater levels of ni-

troé%n topdressings. The only significant interaction between initial

nitrogen levels and nxtrogen Aopdressings. ocourred in the 1st ratoen.

" This interaction showed that topdressing after an initial applieation

of 180 kg N/ha depressed cane quality, vhercas topdressing after initial

- appllcatlons of 0 and 90 kg N/ha had no effect on quality,

N (c) TERC/ha:” TERC/ha differences between trestments closely'followed
cane yield differences sinece quality differences were. snall and seldom
significant i.e, TERC/ha increased with greater initisl and topdressings
of nitrogen, .:The:interaction-tables showed that there was no response
to late topdressings of nitrogen when 180 kg N/ha had been applied init-
ially whereas at sub-optimal initial nltrogen levels there was a TERC/ha
response to nitrogen topdressings. . .

() Stalk oountgl_stalk lengths and diameters: These. results .

;_-ﬁehowed that greatsr cane ylelds from-greater.initial levels.of. nitrogeh
.- were associated with greater. stalk populations and:stalk lengths, ,whereas
- late nitrogen topdressings had no effect on stalk populations but in-

.creased stalk lengths,. There was no association in the experlment e

 between nitrogen levels. and stalk diameters._

. -;BONCLUSIONS

" These results clearly showed that when plants are nltrogen starved by

8 months after planting or ratooning they responded to late nitrogen

| ‘*~topdressings.. It wes also clear that once plants hed becqme nitrogen-
_ starved there was a merked loss in cane yields and TERQ/ha which was
'onot comyensated Yy nitrogen topdresslngs of up to, 90 kg/ha ‘ ‘

“Although a consistent cane yield and. TERC/ha responae pattern from '
“initial and topdressings of nitrogen has emerged, it has been observed

+ -6lsewhere' that older ratoons can benefit from.greater nltrogen appli-

" cations. - Hence it is important to test thls observation for at: least
.another ratoon.»p;

.} . o

- e SR



o Table 1

T 6400/20 a NITROGEN SING TRIAL EIGHT MDNTHS AFTER RATOONING = 3xd RATOON

‘ﬁwaMans\

‘Cané t/ha

| ERC % Can’ -

E'TrERC/ha_:

F'

Stalk Counts -

"X 10"

" .Stalk

Stalk .

an(cm)

| Initial nitrogep _

. O.kg N/ha - .
90 kg N/ha -

'} 180 kg N/ha ;’jq"

\

52,5
-102,2

127,3 -

13,68
C 13,9 -
f13,69';.

g

7,16 ¢
-14,20.

::17,42~'

"1557 3
3
~151,6

lengths(m)

1,48
,02

& Linear effects .‘,.; o
| ‘Quadralic effects’

P=0,001

,05‘5_[

T N.S,
: N.Sov

_ P=0,01"
P=0,05

-

2,27

- L.S.D. P=0,05 - .

P=0,01

10,0

16,6

No s.

. j N.S. , .

2,01
3534 .

- S. E. main lots
5 S E. means_

. ’a,é‘
25

e .’0'70~

0,200 . .

1,78

0,51

“:‘13'74' 1

0 kg N/ha
30 kg N/ha
- 60 kg N/ha
90 kg N/ha;

‘v. % . . U e :!'

't Topdressing nltrogen

' ‘87;6 ,
88,5

. 98,9
101,0

;ﬁ13’94  ,
13,77 -

13,91

13,420

12,16

42,22
13,74

13,60

139,1 -
©139,3. -
140,2 -

14,9,

1,82
1,85 -
71,89
2,15

CV. % .

0,12 =

Linear effects = - . .. P=0,001 . N.S. P=0,001 - - -

b Quadratic effect. g N.S. - NeSe . _ - ~NiS. - - -
|} ‘Cudic effects - ,_N.s.;_ © N.Se 'P=0,05 - - -
T LQSQDO ) P=O'05 o . . 7,6 : .I i .ﬁoSo e 0,94 . 1 e - - -
FASeE;fsub plofsi1,7 : ‘ 7,7'_ "0’35” a - 70,95 = = -
S.E. means £ -~ A2,62 2,53 - | . 0,32 - e -

o N 7157 - - o~

' Significant interactions -
Trlal mean .

~ M'S'*M"S"*

94-

N.S._

13,76 -

M SRS
12,93

140, 1

1,93

R (ARt U
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5400/20 (a) NITROGEN TOPDRESSING TRIAL FIGHT MONTHS AFTER ggégg
mmc'rlon TABLES - 3rd RA’I‘OON '

Table 2a - Cane yields t/ha

Tt

Initial levels pf nit:qgenf |

Nitrogen levels at topdressing(kg/ha)

0

30 -

Means

* | oxgnma
| soxew/ma
180 kg N/ha

43,4
91,2

128,14

. 98,4

4515'.

21,5 |

;ﬁ23;9f

.  55.7 ﬁ
a2 |
f‘i}Q,Gl

67i3-.
105,1

1 102,2

”*2703 .

52,5

Means - .

" 87,6

' 88,5

'.9309 '

101,0

. 94,0

Table 2b - TERC/ha

0

50

Nitrogen levels at topdre531ng(kg/ha)
90

,; ﬁeaﬁi?;"

| 0xgN/na
“'%&WM '

' Initieiilévels of‘nitrbgéni;‘

’;6,06

oA |

6 19
13 62

»{6,14“
1mse |

W”P’

ieﬁj
AT T

17,69

g

1,16
14,20'
Jme |

" Means

12,16

12,22

13,74

",13960’-:'

12,93 -
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6400/20 (a) NITROGEN Tomessmc TRIAL EIGHT MONTHS AFTER PLAN'I‘INLG/
_ — . "~ RATOONING
. | | PLANT _ %rd RATOON'
S ~ . I ’
‘Table 3a ‘
L L Cane t/ha " Mean
‘Treatments ' e —— o
‘ e P 1R ‘2R 3R 1R-3R
Initial nitrogen | 1. . N
~0 kg N/m 75,0 |. 61,0 | - 57,9 52,5 | * 5Th1
{. 90 kg N/ha . 135,5 | 124,5 . 112,7 102,2 " | 1131
. 180 kg N/ha L 153, 0“" {- 157,0 133,3 “127,3 | 14,2
Linear effects P=0,001 .| P=0,001 | P0,001 -| P=0,001 -—
Quadratic effects P=0,01 "} P=0,01 P=0,001 | P=0,05 -
- L.S.D. P=0,05 . L 13v5  ‘8:!1!  ‘ 3’3 1090 A -
| P=0,01" " 22,4 |0 13,4 T 5,4 | 16,8 -
S.E. main plots 11,9 1 1,2 2,9.-{ 8,8 -
S.E. Means * 34 |t 2,1 0,8 2,5 -
CVe % 9,9 1 63 | 28 | 94 -
.'W'Topﬁressing mtrogen R 4 s —
"0 kg N/ha - 117'96',-'._ 110,2 99,9 8716 99,2
. 30 kg N/ha 118,8 . | -107,9 100,6 88,5 99,0
. 60 kg N/ha - - 123,5 | 18,3 '...105,6 ..98,9 { 107,6
- 90 kg N/ha. |- 122,2 | 12042 107,1 | 101,0 109,4 -
Linear effects . | .N.S5, |P=0,001'| W.S. .|p=0,001 | --
. Quadratic effects ¥ NS NS, N.s., | WS, —
L.S.D, P=0,05 NS | T8 ] oNes. | T
. - P=0,01 - SN.8e -] 10,7 NeSe. | 10,4 - -
S.E. ‘sub plots T 69 | "1 56 | 77| -
S.E. meens ¥ 2,3 | . 2,6 2,9 2,6 -
C.V.5% " S 587 | 69 83 | 82 | -
| Significant mtere.ctlons' Sl mugres s f o ws. M'S:"ﬂ"‘:“* PR -
.Trial Mean S 120,50 | 114,11 .103,3 {1 94,00 103,8
'-' / ' / L .
" )
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6400/20 (a.) - NITROGEN TOPDRESSDIC- TRIAL EIGHT MONTBS AFTER pmm&/

-7-

RA!OONM
'PLANT ~ 3rd RATOON -
4 E i -
‘Table 3b,
a
~ ERC % cane s Mean
Initial nitrogen N E .
0 kg N/ha\ 12,92 ' 14,56 | 13,27 | 13,68 13,84
" 90 kg N/ha P V13,23 | 14,42 14,21 1%,91 14,18
180°kg N/ha . 12,76 | 14,00 13,75 13,69 13,81
| . Linear effects = . N.S. | P=0,05 |' N.s. N.S. -
1 Quadrgtic effeects’ ~ N.S. ‘N.S. _P::0,0S N,S. -

1,S.0. . P=0,05. - NS, |- 0,42 | 0,62 | mes. | -
. : P=0'01 Lo N.S. . NoSo ’ N.S. - NoS¢& bred

S.E: main plots ¥ 0,55 | 0,37 | 0,5 | 0,70 -

. S.E..means ¥ 0,16 | = 0,11 - 0,16 . 0,20 -
C.V. % ’ 4,25 2o57 ' 4,00 5,11 . -
'fTopdreSSink nitrogen A o ; D -'?:..~4}?. =«f-‘_f\ o
-0 kg N/ha . 13,20° | 14,45 .- - 13376 13,94, | 14,05

30 kg N/ha R 13,27 |- 14,41 | 13,86 /| -13,77  .|-14,01

. 60 kg N/ha :' cL 12,67 | 14,09 - | 13,74 [ 13,9 13,91
90 kg N/h& 12,73 - ,14.37u' 13,64 13,42 13,81
Linear ¢ffects =~ - P=0,01" | “w.s. .| w5, | NS, -
Quadratlc effectslﬁ N.S.  N.S. - | N.S. N.S. -
L.5.D, P=0,05 = . 0,46 | N85 | W.s. N.S. -

P“O 01 R 0’6‘2 ‘ ’Nos.o ) AN.S. - N‘S. -

. 5.E. sub plots * 0,46 | 0,31 | 0,26 | 0,35 -
S.E. Means .o i) 0,15 0,10 0,09 2,53 . -
C¥e % T e 3,54 2,14 | 1,89 0,12 -

" Significant 1nteractions . N, S. o mste 0N, s | ‘N.S, e
Triel Mean . ..~ S 12 97,.’.”14,33 ‘ 13 75 13,76 13,94

v
T
"

R
I3

. !
I

G, e e v
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6400[20 a NITROGEN AND TOPDRESSING TRIAL EIGHT MONTHS AFTER RATOONING PLANT ;Brd RATOON DATA :

Table 5.

.A_9_.

. . ~

B¢

e

Treatments

~ Stalk counts x 1077

P

" om

Mean

Stalk lenéthé(m)*z

' :Initial nitrogen
. 0 kg N/ba .

90 kg N/ha .

180 kg N/ha

- 101, e/
- 129,5 -

1 131,1

'10314"

106,4
| 13053
144,51

141,2

137,3
141,5
”»15116

12,4
134,3
145,7

vTopdfessing'nitrogen‘-r

~ 0 kg N/ha ™
. 30 kg N/ha
. 60 kg N/ha .
90 kg W/ka

kS

124,6
'125,2
1 126,3
| 125,4-

©126,2
" 125,4-
126,2

‘.5127y5

- 127,6
-124,2
126,7
125,3

39,1
139,3
- 140,2

13150

B 129;6:
131,1
131,6

‘2157 -

2,35
2,29

2,28 -

;ifial'mean"

1251411

126,3

"126;01

140,71 '}

130,8

2,33

12,38

o Tab;é 6 -

Treatments

Stalk diemeters(cm).

Initial nitrogen : - s o
" O kg N/ha' 2,0 2,1 2,0 2,0 . 2,0
.-} - 90 kg K/ha : 2,0 | 2,2 2,0 2,1 2,1
- | 180 kg N/ha' ‘ 241 2,2 2,0 2,1 | 2,1
A Topdressing nitrogen. : DR IR
0 kg n?ﬁz o 2,1. | 2,2 2,0 2,0} 2,1
_ 30 kg N/ha =~ 2,0 7 2,2 2,0 2,1 2,1
1 60 kg N/ha .. . ' 2,0 |- 2,2 2,0 2,0 | 2,7
90 kg N/ha -'lf"’J' 2,7 -] 2,2 | 2,1 2,00 ) 2,1
Trial mean - 2,0 -‘2 : 2,0 o 2,1
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6400/20 (!) NITROGEN TOPDRESSING TRIAL EIGHT MONTHS AFTER PLANTING

INTERACTION

Table 7a Cane yields plant orop

-
A .

Nitrogen levels at toparessing (kg/ha)

-0

’ﬁb

90’

Means -

.
- ————

‘ Iniiiél levels of nif:ogen‘

0 kg N/ha
" 90 kg N/ha . .
180 kg N/ha S

66,9
. 125,6
146,3

70, %
13492
151 8

: 74;5_'"1
' 1}915' .
156,8

80,6
130,0°

15T,

73,0

©135,5

153,0

Means

17,6

118,8 °

123,55

122,2 .

"122,0

N |

.\~ Teble Tb Cane yields-1st Ratoon

-

\ e

- Nitrogen leveié

at topdressing (kg/ha)

: Q"

30

60"

90

Means

"1ngwm

0 kg N/ha
%me

Inifial levels of nltrogen

52,8

? ' 118,3
1 159,5

56,2
-114,8.
152,7

61,9
136 1

156,9

7130
128,8 .
158,7

124,5

| 51,00

. Means

10,2

A0T,9 -

'ﬁq16;3;f:t:

120,2 L

1141

L TqbleL?c:fCéné?f&éi¢é éj3rd-Ratoén“f

2\ . -

Ay

Nitrogen

1§ve15-at %opdregsing'(kg/ha) L

o

P

T 60 .

|

90

Meansg

Initial levels of nltrqgen )

0 kg N/ha.

%90 kg N/ha

43,4
191, 2
128 0 1

. 45,5
. 98,4 -
121,5 -

53,1

114;2

126,9 "

67,5
1051~

.- 52,5
02,2 -
127,3.

180 kg N/ha = '1‘;._'1':

' Means_ 3

87,6

88,5

98,9

101,

94,0

—-

5»_iéble”jd}:ggcf%'éane}5 1s£ ﬁatboﬁ;ﬂ

VA

! Nltrogen levels at. topdresslng (kg/ha)~".

/

Initlal levels of nitrogen

',*~0' B

/30

| e

1 Meaﬁb;_‘

- OkgNfha . -
90 kg N/ha ~ . <
1180 kg N/ha B

1 14,50

114,53
14,32

14,45
14,67
'14;11;

- 14,48

13,97

- 13,81

'ﬁ4079

14,55
13,77

14,56
14,42
14,00

1 Meansr_.

14,25

14,41 |

14,09 °

14,37

14,33




6400/20 'fa

o1 =

¥

: Ta.'ble 7e TERC/ha plant a:op

INTERACT;ON -

NITROGEN TOPHRESSING TRIAL EIGBT MONTﬁS AITTR gLANTIﬁG

. Nitrogén*levé1s at topdressing (kg/ha)

1

? ih1£1a1‘1e#els df’hitrogéﬁ .

o ]

;‘56: -

EN

“ : .' Hea.ng

. 0kg N/ha -
90 kg N
1muﬁﬁ

8,89 |

" 18,69

18,86

'- .,:17
19,

95137
4 18, 41
19,85..

16,94

9,80

- .19, 98'55

179,42
- 17,89
219,51

Mea.ns e

- }u15{484i‘15,80.~ﬂ

15,51

[ 15,62 -

§ .

fv'uTabléf7f?}TEhC/h5 -;1é¥ EAfbéh_:

v, .

]
14

B , D N

1 ‘Ihitiaif'-—lew‘r.e‘is :St‘- Lhit'rlég‘en'»: L

T Niﬁog‘én '-.-«1_e\_re'l.'s- at .~fopdréssing (kg/ha) ——?

OkgN/ha 1 i)
%QH ;“M;W
180, kg u¢§§'

7.89

".f:_"z., - 17.15

.8, 11
Jaes:

098’

Meana

|2

Initia.l levels of mtrogen,

0 kg N/ha .
90 N
180 §§ N5§Z

8,93,
AT
17369 P

1 Means ;hx‘inFl *&&;T:flwulﬂluu ,

o L
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TERMINAL REPORT

Object:

Planted:

Terminated:

Location:
Snil type:
Degign:

Fertilisex:

Irrigation
and Rainfall:

Trentmentn:
{main plots)

Treatments:

(aub plota)

Conduvect:

Cane
~.

AGRONOMISTS ' ASSOCIATION

9400/1

INTERPLANTING WITH BEANS

CAT. NO. : 1531 and 1182

To investigate *the feasgibility of interplanting with seed
beans in cane cut early in the secason (overhead irrigation).
6th ratoon cane harvest (ex 6400/20a) 1988,
Serdbeans planted ! 10th May, 1985,

Zrd May,

Beans harvested : During 1st week of September, 1995,
Cane harvest (7Ph ratoon) : fth May, 1905,

ZSA Txpeoriment Station, Blocks A1 to A3,

~ PR.1 gandy clay loam derived from gneiss.

Randomised blocks with split plots, 4 replications,

Phosphate : 100 kg/ha Ppds to all plots, sproad wniformly
in the inter-row before rotovation,

Nitrogen : as per treztments.

ITrrigation (mm) Rainfall (mm)
Beans 247 _ 35
1513 . ' 653

Nitrogen kg/ha :
- 0 4 6 .8

12 weeks
Cane not cut back
C., Control - no beang a0 80
N1. Beans, with standard N for cane 80 a0
N2. Beans, with gtandard N for bheans 160 :
N3. Beana, with extra N for beans 160 100 .
N4. Beans, with extra N for cane 160 . 100
Cane cut back
N1. As for N1. above 80 80
H2. As for M2. aobove 160
N3. Ag for N3%. mbove 160 100
N4. As for ¥4. gzhove 160 L 100

During November 1935 it became apparent that most of the
treatmentes were suffering from a shortage of nitrogen, end
it was decided to split the plots in two and apply an extra
top-dressing to half plots as follows:-

ag Top-dressing of 60 kg/ha N
k) Control, no top-dressing

The extra N wvas applied on Sth December, 1985, when the cane-
was 7 months old.

After harvest of the 6th ratoon crop on 3xrd May, 19485, a
scedbed for the beans was prepared by rotovating the inter- -
rows. The machine was set to $ill a 1,0m swath, which effec-
tively pruned the cane row from a width of about 0,Am to 0O,95m.
In each interrow twin rows of beans wecre planted 30cm apart,
n91ng variety Red Canadian Wonder. The beans were harvested
in September by hand-picking the pods, and all crop residues

o/vore. . ...



were gubsequently removed from the plots. No adjustments to
the normal irrigation schedule for the cane were made to
aceomodate seed bean reguivenments.

RESULTS

I SEEDBEAN YIELDS

Yields in kg/ha of dry beans were as'follows:

Treatments EE;?&&
M1 1 764
N2 2 019
13 2 345
N4 2 322
L-S.D.' P = 0,05 210
P =0,01 285
Cane not cut back | 2 124
Cane cut back 2 136
Significance N.S.
Interaction w.S.
Trial mean j 2 130
S.E. plet & Co202

| €.V P 9,47

Bean yields were cxceptionally high, particularly in view of the fact that
the bean crop occupied only 40% of the land area. The cut-back treatment was
included@ to evaluate the competitive effect of the growing cane, but results
showed that seedbean yields were dependent on a satisfactory nitrogen supply and
were not directly influenced by competition from the cane crop.

The high nitrogen requirement of the seedbean crop, in spite of it being a
legume, has been well established from the results of extensive field trials
in the lowveld. Normally responses to nitrogen levels in excess of 160 kg/ha -
would be relatively small and uneconomiec, szo the significant responses obtained
in this trial to the 100 kg/ha N top-dressings (treatments N3 and N4) are a ro-
flection of the competition for nitrogen provided by the cane.

IT SUGARCANE RESPONSES

_Results from the 7+h ratoon harveat in May 1936 are presented in the attached
tebleas.

(a) Effect of cui-back. The effect of cutting back the cane at 8 weeks of age
in order to reduce competition with the beana was to cause a considerable reduc-
tion in both the yield and aquality of the cane. This yield loss may be attributed
to the slow re-growth after cutback, asaociated with both cold weather and bean
competition, and the fact that the cane in the cutback plots was harvested at the
sane time as the rest and was thus 8 weeks younger.

3/(b) Effect..cc...
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fb)_Effect of nitrogen. Yield differences induced by the original nitrogen treat~
ments were highly significant, with the greatest benefit being derived from the top-
dregsing of 100kg/ha H applied at 12 weeks on 2nd August when day temperatures
were rising. When a simjilar top-dressing was applied in mid-winter at 6 weeks of
aga (218t June), the actively growing bean crop benefitted but not the cane.

It was clearly evident that there was a strong competitive demand for nitrogen -
between the two crops, and that the yields of both wete suppressed if inadequate
N wag available when it was needed.

(c) Effect of late top-dressing the cane, The vield response to the late top-

-dressing of 60 kg/ha N applied at 7 v&¥ks of age was highly significant, but it

was aleo associated with a significant drop in ERCY% cane. _

In the case of cane yields, there were significant interactions between top-
dregsing and the original nitrogen and cutback treatments. The response to the
late top-dressing was cengiderably greater in plots that had been cut back, and -
in those plote which had received most of their original nitrogen immediately
after harvest (i.e. the ireatments which gave the highest besan yields).

(d). Effect _on cane of interplanting. The main effect of interplenting showed a
highly significant depression in cane yield caused by the bean crop, i.e. 139,65
t/ha (control) and 93,25 t/ha (mean of all bean treatments), but this did not
provide a truly valid comparison beacuse the latter value was blased downwards
by the drastic effect of the cutback treatment, and by the less favourable
nitrogen treatments.

Thus 2 comparison of the freatments which were not cut back, and all of
vhich received the late top-dressing at 7 months of age, provides a more realistic
evaluation of the interplanting cffect as follows:

t

. CANE | ERC} | ERC
Treatment t/ha ] CANE | t/ha

Control, no interplanting 145,70 1 11,95 | 17,37
Interplanting with beans : N11119,96 | 11,95 | 14,08
Interplanting with beans : ¥2{100,59 | 11,66 | 11,73
Interplanting with beans ¢ ¥%.100,%94 111,32 | 11,42
Interplanting with beans : N4{147,73 ] 10,62 [ 15,84

L.5.D, P
P

0,05 i 10,88 | 0,60 | 1,29
0,01 114,89 0,21 | 1,74

o

i

From the above table it can be seen that the N4 treatment, which comprised
160 kg/ha after cutting plus a top-dressing of 100 kg/ha N at 12 weeks, effec-
tively restored the yield of the interplanted cane to the same level as the
control treatment. The drop in FRCY% cane was caused primarily by excessive
lodging in thies treatment following the late top-dressing in Wovember, and thus
the gignificant reduction in ERC yield could probably have been avoided if this
extra nitrogen had been applied earlier.

(e) Stalk characteristics. There was a strong relationship between yield and
millable stalk populations in the case of the nitrogen treatments, with even the
late top-dressing at 7 months causing an increase in stalk numbers. The yield de- -
presgion aassociated with the cut-back treatment, however, was accompanied by an
increase. in stalk numbers but a considerable reduction in stallk length. In
general, nitrogen responses were due to improved stalk lengths rather than to
increased stalk diameters.

~

4/CONCLUSIONS v 0s. s



CONCLUSIONS -

Results indicated that when seedbeans were grown between the cane rows during
the winter monthe, the yields of both crops were dependent on an adequate supply
of nitrogen and there.was no apparent competition for light or water.
Responsges to nitrogen treatments showed that the full requirements of both

. crops need to be met if each are %o produce high yieldds. The high nitrogen re-

guirement of the bean crop needs to be satisfied during the early growth stages
when the nitrogen demand of the cane is relatively low, but adeguate additional
nitrogen needs to be supplied to the cane after the beans have senesced fo en-
sure normal growth after the onset of stalk elongation in early spring.

" Seedbeans are normally grown in the lowveld as a short-season winter crop,
planted mid-April to mid-May end harvested in early September, and thus they
could only be used for interplanting in cane cut early in the season. The twin-

crnp system is alsn breat suited to overhead irrigation, as beang recct unfavour-
ably to excessive moisture and would be unllkely to yield well in 1nter—row
irrigation furrows on heavy soils.

KEC/May'h6

_lc



9400/1 INTERPIANTING WITH

BEANS

SUGARCANE YIELD DATA

E Freatmont | cave | Erc®% , mRC |
} reatments _t/na | caME | t/ma
f

| T Main plot treatmentg . _

| Control -~ no interplanting 129,65 112,33 ;17,16

i Interplanting with beans 93,85 | 11,69 | 10,90

; Significance ¥ * "

| (M) treatment to beans :

| M 99,74 111,92 111,70

! N2 79,76 111,921 9,49

o n3,99 111,60 | 9,74 |

. 7 111,80 | 11,30 12,57!

| L.5.D. P = 0,05 12,72 | W.S. | 1,29 |

| P = 0,01 17,24 | ¥.S. | 1,74

Y(C)Cut~back effect: :

. 'No cut-back 107,95 111,89 | 12,73
Cut-back 79,85 | 11,47 | 9,06
Significance K #* HHH
Interaction NC N.S. H.S. N.S.
S.B. moin plot * 17,4% | 0,68 | 1,76
C.V. main plot % 17,62 | 5,82 115,20

IT Sub-plot treatments

(T)Late top-dressing:
Top-dressing 60 kg/ha N 105,41 111,25 | 11,32
No top-dressing 82,28 (12,12 | 9,98
Significance *H W R
Interaction NT * N.5. | N.S.
Interaction CT ¥ N.5, | #**
Trizl mean 97,94 111,76 | 11,59
S,E. sub-plot 7,50 | 0,41 | 0,39




9400/1 _ INTERPLANTING

WITH BEANS

SUGARCANE HARVEST DATA

Stalks/ha |

Stalk | -

1

Stalk . | Lodging
Treatments x107° 1} length| diameter %
| E:% (em).
Control ~ no interplanting 154,6 2,36 2,3 23
Tnterplanted with beans 145,2 1,91 2,2 18
N treatment to beans _
N1 151,6 1,97 P,2 13
N2 143,7 1,7 2,1 11
0% 140,2 1,92 2,2 11
W4 145,4 2,12 2,3 33
No cut-back 1%23,9 2,10 2,2 22
Cut~back 150, 6 1,73 2,2 15
he Late top-dressing 150, % 2,06 2,2 22
' No top-dressing 142,2 1,86 2,2 15
Trial mean 146,73 1,96 2,2 ! 19
INTERACTION NT (cane yield t/ha)
N treatment fto beans
< Meona
w1 N2 N3 W4
Late TD 107,95 90,17 93,94 123,59 105,41
No TD 90, 74 69,35 74,03 95,01 82,28
Means 99,84 79,76 f%,99 1 111,80 93,85
INTERACTION CT (cane and ERC yields)
f CANE t/ha " ERC t/ha = .
No cutback | Cutback | Means || No cutback | Cutback | Means
Lete TD|| 117,30 93,52 [105,41{ 13,27 10,33 | 11,82
No TD 98,39 66,18 32,29 12,20 7,75 9,99
Means 107,85 1 79,85 93,8581 12,73 9,06 | 10,90
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