SOUTH AFRICAN SUGAR INDUSTRY
AGRONOMISTS! ASSOCIATION. *

IRRIGATICN LEVEL x TRASH MANAGEMENT x N-CARRIER TRIAL 4200/1.

Catalogue No.: 105 Soil Analysis:
Code No,: 4200/1 '
This orop: Plant pH (Cagla) 6.
Site: Experiment Station, , Clay % 18
Chiredzi. ) ' .
Altitude: 13500 Cond. {mmho/cm.) +105
Soil: PE 1 sandy clay loam PO {(pepim.) 12
Design: Split plot ) i Ei 5K (e %) 0.85
Fertiligzer: N P205 X,0 ' ¢ o :
Level luo 150 . 50 E}{o Ca (IIl.E- %) 8..6
Carrier Orea Triple Supers Muriate] Ex. Mg (m.e. %) 2.1
Rainfall on crop: 23.6 in. j Yin. N) Initially 12

12,2 months (24/11/66 - 29/11/67) .

Age: f,p.p.m.) after incubation 24

Object: To determine the effect of variocus irrigation regimes on

9

Pan in Winter,

-

cane yield, sucrose % cane, smt susceptibility and stalk count. To
determine the effects on yield of burning vs. a trash blanket, and
any interaction with level of irrigation. To compare sulphate of
ammonia with urea as N carriers.
Results:
Irrigation Treatments | W1 | w2*{ w3 | wh | wS | w6 | CuVel Leseds| Loseds
% S 1%
- Pan Factor 1.0 Il/.5 ;84 .68 .53I +37 - - -
Irrigation applied (im.) (57,7 | 45.7| 49.7] 4L.7| 35.7| 29.7| - - -
Total precipitation (in.) (81.2 69;2 ?3;2' 65.2| 59.21 53.2 - - -
 Yield tons cane/acre 62,9 | 51.1 62,0 51;2 4%;1 40,6 '5;3 4;0 5;5 1
L sucrose % cane 14,1 } 13.5] 14.0f 1.3] 15.1] 1%.0] 5.5 0.2 0.9
Yields tons sucrose/acre |8.88]6.90| 8.65| 7.31] 6.65] 5.70| 7.3 0.67 | 0.93
| Stalk count ('000/acre) 53.5 55;5 52.2{ 54.1 52;1 Sh.8|1 4,0t 3;4 4.8
% Lodging 61 1 Bhaé b 0 0’ 95 15 21
{ Stalk height (ft.) 8.61 7.4| 8.4 7.8| 6.5 6.0l - . -
} Tons cane/in. irrige water}1.09 | 1.12{ 1.25| 1.23| 1.24| 1.37| - - -
' Tons cane/in. total water |0.77 { 0.74| 0.85] 0.79| 0.7 0.76| - - -
1b sucrose/in. irrigation | 208 | 302| 348 3s1| 373] 384 - - -
* In Treatment W2, 1;0 ¥ Pan was applied in summer and 0;5 x

Omitting W2, & mean increase was obtained of 0,89 tons cane
or 0,12 tons sucrose per inch irrigation applied above the lowest level

(29.7 in.).

both cane yield and sucrose yield (P> 00l), there was a highly

In addition to highly signifieant 'linear functions for



The response of cane yield to irrigation was very large; yiclds

incrcased with increasing levels of irrigation up to .84 x Pan.

The

yields of the 1,0 x Pan treatment were no better than those of 0,84 x
Pan, partly because of the greater lodging in the 1,0 x Fan treatment,
Sucrose % cane and E,R.5.C. were significantly reduced at both extremes

of irrigation, with the optimum level at 0.68 x Pan.

followed the same trends, while fibre content increased steadily with

increasing levels of irrigation.

of stress produces the highest recoverable sugar % cane.
Tons recoverable sugar per acre was highest with 0.84% x Pan, while

even 0.68 x Pan gave as high yields as 1.0 x Pan.
The most economic use of water, expressed as tons cane or lb. sugar
per acre in.water (irrigation or total) was consistently ocbtained with

the 0.68 x Pan treatment.

in. rain.

It is clear that a moderate degree

This was during a crop which received 17.8
During the 1st ratoon, when only 7.3 in, effective rain was

recorded, the most economic use of water was obtained with 0.8% x Pan.
Stalk count increased significantly with increasing levels of
irrigation, from 60,000/acre in the driest to 65,000 in the wettest

treatment.

Lodging increased sharply with increased levels of irrigation, as

did stalk height.

Irrigation had no effect on the incidence of smut.

Brix and Purity

4 Although there was relatively little flowering, the wetter treat-
N ments had more flowers than the dry ones.
Burning vs. Prashing
IRRIGATION x TRASH MANAGEMENT
IRRIGATION LEVELS
Irrigation Treatments W1 W3 w2 Wi W5 W6 fMean ;;d(Meigs)

Pan Factor (Net) 1.0 | .84 | .84/.6 | .68 | .53 .37 - - -
Irrigation applied {in.) ] 58 48 Ly 36 26 18 - - -
Total precipitation(in.) | 75.8( 65.8 |61.8 53.8 143.8 135.8 {4 - - -

. TONS CANE/ACRE
}Burning 63,2 61.9} 60,0 £2.9 1 37.3 {19.4 49,1 2.2 ‘2.9
.‘ashing 59.2 1 62.7 | 59.6 {58.3 [ba.h 132.4 {52.4

1%%5.&. Body of Table {(9%) 5.3 {1%; 7.1

ESTIMATED RE£OVERABLE SUGAR % CANE

f ReER i

i Burning ! 12.2 { 12.6 | 13.4 {13.6 [13.2 |12.2 §12.9 [ 0.3 | C.4
L?rasking 1.2 | 12.3 12.6 13.0 [13.0 112.5 {12.4

L.s.8. #ody of Table (5%) 0.7 (1%) 0.9

TONS ESTIMATED RECOVERABLE SUGAR/ACRE
Burning 7.65 | 7.73 | 8.03 (7.4 [4.94 |2.35 §6.31 | 0.31] 0.4
TBSh‘::Lf; 6-63 7073 7-53 7:56 5;1’*9 L".OB 6.50
L.s.d. #ody of Table (5%) 0.75 (1%) 1.01
- STALK COUNT ('000s/acre)
Burning 69.2 169.7 | 68.0 [67.7 166.4 161.4 [167.1 1.4 | 1.8
lTrashing 60.7 | 59.1 61.2 59.% |58.9 i60.3 }59.9
i
L.5.4. Body of Table (5%) 3.3 (%) 4.4
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is apparént from Fig., 1 that yields increased steadily up to an application
of 59 in, (0.84% x Class 'A' pan evaporation), with only a slight increase

from the additional water applied in the 1.0 Class

g VA

pan *reéltmffnt'

response in yield per inch of water applied is shown in Fig, 2, and it
appears that maximum efficiency was obtained at somewhere between 0,48 and O. 84
pan or about S4% inches water applied or 65 in.

in efficiency with lower water application iz noteworthy;

water grossa,

this is

“The

The sharp drop

due to the

great reduction in canopy caused in the highly stressed treatments; thus

each irrigation was followed by a period of renewg: of foliage before
: The driest treatment produced less than
. half the yield per inch of total water (irrigation + rainfall) cowmpzred with

additional cane could be formed.

the optimum treatment.

" Sucrose content was also significantly affected by irrigation;
both the wettest and the driest treatmenis producing significantly lower
sucrose content than the optimum (G.68 pan).
dry enough, while in the latter treatment desiccation presumably resulted-in
destruction of sucrose,

The former was

evidently not

The wet treatments produced a significantly higher stalk pcpulation

than the dry treatments,

treatments.

Burning vs.

whilst lodging increased markedly with the wet

There was no consistent effect of irrigation on sumt count.

Trashing

TONS CANE/ACRE

n
+

1 . . i ! - |
f i T i
w1 bwz Wz [wh fws i W6 Mean! s (Me%nS).
| 1 L7 | l
Burni ] 77,0 63.5| 71.9 | 49.54| 36. ul 14,1 52. 1{ 1.8 ]
L?r shing ' 74,31 61,01 71.3 1 55.0 hO.S: 27.3 54.9! !
L.s.d: Body of Table (5%) k.3 az) 5.8 |
SUCROSE % GANE
Pl i i e A e e e S T [P i R ioy SO G 4 T —— _.:_..,.. ‘I!
1 urning . 12 B8] 12,5 13.3 15.9i 12,0 | 11.% i;e,i 2.3 i 0.4 !
{ vasuing f‘ 12 ?I 12. Of 12.9 13.5J 12.9’ 12.; ,12.?; { l
L.s.d: Body«of Table (5%) 0.8 (1 ) 1.1
. ) TONS SUCKOSE/ACRE
]
1 o ; T ;
9.87 | 7.85 | 9.54 | 6.87] k.77 | 1.62 | 6,761 0.30 If 040
'z 9. 44 7. 3119.22| 7. 41} S. alf 3.35 6.9?J ! i
L.s.d: Body of Table, (5%) 0.74 (1%) 0.98
| STALK COUNT '000s/ACRE
Y . - Y . 1
IBurniny _I 71.32 73.0 | 68,9 66.lf 64,11 88,9 67.0l 1.3 -? 1.7
| Traciing | 66.1! 63.5|63.0 .62.3‘ £1.9 1 61.6 163.1; |
L.s.d: Boéy of Table (5%) 3.1 (1%) 4.2 |

T TR L
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LODGING %

C— e b

! | : | D .

% "B W2 w3 w[* i w5 w6 MEani L;;;cd. (h;;ans)

| 1 T
Burning 69 25 57 1 % o) 0 P25 7 9
Trashing 75 i 27 | 48 | 0 1 0 o | 25

L.s.d:; Body of Table (5%) 17 (1%) 22
SMUT WHIPS/AC

Burning 185 | 286 [ 286 | 378 i 175 i 240 ) 258 [ 98 131
Trashing 314 | 129 | k43 185 | 268 | 120 | 243 f o

L.s.d: Body of Table (5%) 241 (1%) 320

The above table and Fig. 1 show the effects of burning cowpared with

trashing at the various levels of irrigation. It is apparent that with
increasing moisture stress, there was a marked advantage of conserving trash,
with @ yield increase of some 13 tons cane/acre, In addition, the sucrose
content of stressed cane was improved by trashing. This resulted in the
sucroge yield per acre of trashed plots at 0.37 Pan factor being over twice
that of the burnt plots. In the wettest treatments, however, the burnt
plots tended to outyield the trashed plots, probably because the stalk
population was higher. With a O0.84 Pan factor, the yieids of the burat

and trashed treatnents were very similar, and it appears that the crogsover
ptint between burning and trashing occurs at the optimum economLc water level
i.e. between 0.68 and 0.84 x Pan, (see Figs. 1 & 2),

Trash management had no effect on lodging or on smut infestation.

Urcea vs. Sulphate of Ammonia

 Tueaa] st Toy ul e, 8] a2
Tons cane/acre o , 3452.5 S, 4 8.1 1.8 2.4
frorose % cane o 2.9 12.6 6,2 0.3 | 0.4
e sucrose/acre 6.86 6.88 10.7 0.30 0,40
iStnikx count('000/acre) 65.4 64,7 4,8 1.3 1.7
Lodring % 21 29 &7 ? 9
e pnt (ft), 5.9 5.9 - - -
Sre o geunt/acre 255 246 96 98 ! 131 .

Urea produced significantly lower yields of cane with significantly
higher sucrose content, to give almost identisg] yields of sucrose/acre with
ti:ate of ammonia. The lodging was significantly lower with uresn. No
dif)erence was found in smut count or stalk population, and there wers no

gi-r:ficant interactions between N carrier and other treatments.

The optimum economic level of water application was around .8
pan or 65 in. total water (rainfall + irrigation}. Both higher and lower
levels of water appliication were less efficient in terms of 1b sucrose
obtained per inch of watery the driest treatment was only half as efficient
ag the optimum.

."
e
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Where optimum irrigation was given, there was no difference in
yields between burnt and trashed cane; where higher levels of water were
applied burnt cane slightly outyielded trashed cane, due to its higher
stalk population. Where the cane was badly stressed, trashed cane yielded
far higher than burnt cane. This confirms other evidence that trash
benefits the crop only through moisture couservation, and increased
irrigation can be substituted for the trash tlanket.

Urea gave lower cane yields, less ledging, higher sucrosc content
and the same sucrose yields/acre as sulphate of ammoria.
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. LODGING %
: - ,
T i 3 fIl
L Irrigation Treatments w1 W3 W2 Wi W5 wH  f Mean g%ﬂ\ e?;S)
& | Burning 5% | 73 | 65 20 1o | o luie]s.7| 7.6
\ Trashing 97 21 g2 20 | o 4] | 48,0
i T.s.d. Body of Table (5Z) 14 (1%) 19
i SMUT WHIPS/ACRE
% | Burning 176 | 328 | 126 31k 1347 | 148 f239 | 81 | 108
% Trashing 222 | 207 | 213 159 | 196 0 | 176
E T.5.0. Body of Table (5% 199 (%) 285 '
ﬁ FIBRE % CANE
¥ | Burning 14.9) 13,2 4.0 | 13.8 | 13.5 1 12.2 | 13.8| 0.4 | 0.6
E Trashing 12,8] 13,0 13.2 | 12.3|12.1112.0] 12,6
¥ TI;s.d. Body of Table (58 1.0 (i) 1.5 ’
1 BRIX % CANE
Y Burning 16,81 16,71 17.5 | 172.7 | 17.6 | 17.4 [ 17.3| 0.2 | 0.3 !
.| Trashing 15.4] 16.5] 17.0 | 17.0] 17.5 | 17.5 [ 16.8 |
* @ . s.d. Body of Table (5%) 0.6 (%) 0.2
W PURITY %
3 . R 7
E Burning &5.71 87.1] &&. £8.2 1 87,0 | 83.3 | B6.& - -
' Trashing 85.71 86.71 B86.6 | 87.5| 85.8 | 83.9 | 86.C |
, . i
% SUCROSE % CANE
' Burning 14,41 14,5 5.4 1 15,61 15.3 | 14,5 115.0 | 2.251 0,34
Trashing 13,21 1431 14,7 14,941 15,0 1 14,7 [ 14,5
L.s.d. Body of Table (5%, O. %) 0.8
| TONS CANE/ACRE INCH IRRIGATION
Burning 1.09] 1.29 1,36 1,471 1,43 [ 1,08 11,29
Trashiag 1.02] 1.31] 1.35 | 1.62] 1.63 1.80'Lj.45[
TONS CAMB/INCH TOTAL WATLR
‘urniﬁg 0.830 o.94] 0.97 | 0.98! 0.85 o.54 §0.35 ' |
, W ashing i 0.78]1 0.95¢ 0,961 1.08[ 0.97] 0,90 ¥yo.94 B )J
. LB. SUGAR/ACRE INCH IRRIGATICH
i
Burring 264 322 | 365 397 ] 38650 261 334
Treshing 229 | 322 | 342 Lao | 422 | 453 | 365
LB. SUGAR/ACRE INCH TOTAL WATER
Burndor 202 | 235 ] 260 265 | 226 | 131 &aao )
Trashing i 175 235 | 244 281 251 228 235
At the wettest irrigation level, the burnt plots produced a

nlightly higher cane vield and 51gnxf1cantly higher sugar per agre,

e
+Tied

advantage of burning disappearcd at a level of asround 0.8 x Lan,

:nd trashing became increasingly superior to burning with drier treat-
ceats until it resulted in an increass of 12 tonrs cane/facre znd 1.7 tons

sugar per acre at an irrigation level of Q.37 x Pan,
and recoverable sugar % cane in =211 treatments
Brix and purity wecre

produced higher sucrose
gxceprt the 0.37 x Pan.

Burning also

higher in the burnt plots.



The fibre content of the burnt trcatment was alsc much highor
than in the trash treatment. Stalk counts were much higher in the
burnt than in the trash treatments, for all levels of irrigation except
D37 x Pan,

Lodging was generally greater in the trashed plots thap in the burnt
OneS.

The efficiercy of watcer use was greater with trash coascervation than
with burning. This was particularly marked with the dry treatmsnts,
but ir the wetter treatments the reverse was true. The highest yicld
of sugar per inch total water (irrigation + rainfall) was cobtained with
the 0.68 x Pan treatment with trash conserved, while the sccond highest
was Wwith the same irrigation treatment, hurnt.

At a yield level of 6 tons sugar/scre, 4 inches rmore irrigation

would enable the burnt treatment to cqual the traszh treatment, At 7%
tons/acre, both trcatments gave the same yield, This is evident from

the graph on r.5.

Urea vs. Ammonium nitrate

Ne differences between the two aitrogon chrriers were observed in
tons cane/acre, recoverable sugar ¥ cane, tons roecoverable sugar/acre,
stalk count, sucrose, brix, fibre or purity. However, it was observed

that urea resultsd in more smut whips per acre than azmmonium nitrate,
although this is probably not a genuine =ffect, Ammoniun nitrate
resulted in a greater % lodging than urca, espscially in tho burnt
trzatments.

UROA ve., AMMONIUM KITRATE

i Treatments | Urea | A/N L.S.ds
* | 5% 5
e SR .

i MTonS_S&ne%acrewHm“#mwmqgwso:aujwr54zJ“TM_Ezafﬁ._E;QHﬂ - -
E.R.S.C. S| 12466 12062 [ 0.29 .38 o |
T.E.R.S.8. 6.36 | Buhy 1 0sET] G
Stalk Count '000s/acre | 63.5 i £3.5 (I
% Lodging 40 LS50 5. a *

Sput whips/acre i o252 L 162 - B4 b -10B k- -
| Stalk height (ft.) 4 5.5 | 5.8 - -
i Sucrose % cane ok, kL 0.25 | 0454

Fibre % cane : 13,2 1 13.2 O.h 0.6

Brix % cane 17.0 | 17.0 0,2 0.3

Purity % bo86.4 i BB,2 1 - -
o e L ; |
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SOUTH AFRICAN SUGAR INDUSTRY

AGRONOMISTS' ASSCCIATION

IRRIGATION LEVEL x TRASH x N-CARRIER TRIAL 4200/1/2R

Catalogue Mo. :105
This crop : 2nd ratoon Soil Analysis: (Dec. '68)

Site: R.S,A. Experiment Station pH (CaCla) 6.6
Altitude: 1350! Clay % 23

Soil: P E 1 sandy clay loam Cond. (mmho/cm. 1:5 extract) ' .113

Variety: N:Co.376 .
EEE§_E¥ Split plot P205 (p.p.m. resin extract) 26

Fertiliger: N P205 Ex. K (m.e. %) .71
————————————— EX. Ca(m-e- %) 5‘8
Level 160 75 Ex, Mglm.e. %) 340
Carrier Treatment Double supers Ex. Na(m.e. %) 0.80

Rainfall on crop: 17.8 in.
Age: 11.5 months (2/12/68-18/11/69)

Est. available moisture in
effective rooting depth of
30 in. 4.1 in.

Object: To determine the effect of various irrigation regimes on cane
yield and estimated recoverable sugar. To compare the effects of burn-
ing with a trash blanket and any interaction with levels of irrigation.
To compare urea with ammonium nitrate as a N-carrier.

Note:

E.R.5.C.(Estimated Recoverable Sugar % Cane)= S - 0.451 (B-3) - 077 F
where S= Sucrose, Bz Brix and F= Fibre content of cane obtained by direct
analysis, T.E.5.R.S.A. (Tons estimated recoverable sugar per acre)=
T.C.A., x E.R.S.C./100,

Results: Table 1. Irrigation Levels

. C.V.jLsd | Lsd
Irrigation Treatments WA W3 | W2 Wh { W5 | W6 | % 5% | 1%
Pan Factor (Net) 1.0| .84 .84/ .68 .53| .37| - - -
Irrigation applied (in.) 58 |48 |44 36 26 |18 - - -
Total precipitation (in.) 75.8|65.8{61.8 53.8143.8|35.8] - - -
Tons Cane/acre 61.2]62.359.8 [55.6]39.9(25.9[10.5 4.8 [6.6
E.R.8.C. 11.72112.4]13.0 [13.3113.1]12.3] 5.6[0.9 |1.2
T.E.R.S.A. 7.1517.7317.78 17.35[5.22}13.,22[{11.810.62]0.85
Stalk Count '000s/acre 65.0{ 64,4} 64.6 |63.5]|62.6|60.8] 5.313.0 (4.2
% Lodging o {72 |78 |24 0 0 [31.0124 [33
Smut whips per acre 196 {268 {114 1236 [271 [159 |95.8 [138 [191
Stalk height (ft.)’ 7.1 6.8] 6.9} 6.1] 3.9 3.2| ~ - -
Suerocse % cane 13.8114.4115.1 [15.2115.2]|14.6| 6.2 ] 0.8 1.2
Fibre % cane 13.9113.1113.6 [13.0}(12.8{12.6] 7.6] 0.9 1.2
Brix % cane 16.1116.6117.2 "17.4[17.5117.4) 3.4 | 0.8] 1.1
% Purity 85,7186.9!87.3 187.8186.4(83,6] ~ - -
Flower count/acre 18 |23 9 3 5 2 - - -
Tons cane/ac. in, irrigation { 1.06{1.30}1.36 [1.54]1.53{1.44] - - -
Tons cane/ac. in. total 0.81]0.95/0.97 n.03{0.91]|0.72} - - -
Lb. sugar/ac. in. irrigation {246 [322 |354 408 |401 (357 | - - -
Lb. sugar/ac. in. total 189 |235 |252 [273 1238 180 | - - -

* In Treatment W2, 0.84 x Pan was applied for the first 8 months while 0.60
x Pan was applied for the last 34 months.,
/X Height on 11/6/69 before excessive lodging occurred.



-increased with increasing levels of irrigation up to .84 x Pan.

The response of cane yield to irrigation was very large; yields
The
vyields of the 1.0 x Pan treatment were no better than those of 0.84 x
Pan, partly because of the greater lodging in the 1.0 x Pan treatment.
Sucrose % cane and E.R.S.C., were significantly reduced at both extremes
of irrigation, with the optimum level at 0.68 x Pan. Brix and Purity
followed the same trends, while fibre content increased steadily with
increasing levels of irrigation. It is clear that a moderate degree
of stress produces the highest recoverable sugar % cane,

Tons recoverable sugar per acre was highest with 0.84% x Pan, while
even 0,68 x Pan gave as high yields as 1.0 x Pan.

The most economic use of water, expressed as tons cane or lb, sugar
per acre in.water (irrigation or total) was consistently obtained with

the 0,68 x Pan treatment. This was during a crop which received 17.8
in. rain. During the 1st ratoon, when only 7.3 in, effective rain was
recorded, the most economic use of water was obtained with 0.8% x Pan.

Stalk count increased significantly with increasing levels of
irrigation, from 60,000/acre in the driest to 65,000 in the wettest
treatment.

Lodging increased sharply with increased levels of irrigation, as
did stalk height.

Irrigation had no effect on the incidence of smut.

Although there was relatively little flowering, the wetter treat-
ments had more flowers than the dry ones.

Burning vs. Trashing

IRRIGATICN x TRASH MANAGEMENT
IRRIGATION LEVELS

Irrigation Treatments Wi W3 W2 Wi W5 W6 fMean g;d(Me?;s)
Pan Factor (Net) 1.0 | .84 | .84/.6 .68 | .53 |.37 - - -
Irrigation applied (in.) | 58 48 L 36 26 18 - - -
Total precipitation(in.) | 75.8| 65.8 |61.8 53.8 | 43,8 |35.8 { -~ - -

TONS CANE/ACRE
Burning 63.21 61,9 | 60.0 {52.9 |37.3 |19.4 |49.1 2.2 ] 2.9
Trashing 59.2 | 62.7 | 59.6 [58.3 |42.% {32.4 [52.4
‘!!s.d. Body of Table (5%) 5.3 (1%) 7.1
ESTIMATED RECOVERABLE SUGAR % CANE
| Burning 12.2 [ 12.6 | 13.4 |13.6 [13.2 [12.2 {12.9 [ 0.3 | 0.4
§ Trashing 11.2 | 12.3 12.6 13.0 113.0 112.5 12.4
L.s.d. Body of Table (5%) 0.7 (1%) 0.9
TONS ESTIMATED RECOVERABLE SUGAR/ACRE
Burning 7.65 [7.73 | 8.03 17.14 |4,94 |2.35 [6.31 | 0.31 0O.41
Trashing 6.63 |7.73 | 7.53 |[7.56 {5.49 |4.08 [6.50
L.s.ds Body of Table (5%) 0.75 (1%) 1.01
STALK COUNT ('000s/acre)
Burning 69.2 {69.7 | 68.0 |[67.7 (66.4 [61.4k ||67.1 [1.4 | 1.8
Trashing 60.7 |59.1 | 61.2 |59.3 |58.9 |60.3 |I59.9
L.s.ds Body of Table (5%) 3.3 (1%) 4.4
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LODGING %

Irrigation Treatments Wi | w3 W2 wh | w5 | W6 | Mean ?;d(MQ?QS)
Burning 92 73 65 20 0 0 k1,61 5.7 | 7.6
Trashing 97 71 92 29 0 0 48,0
L.s.d. Body of Table (5%) 14 (1%) 19

SMUT WHIPS/ACRE
Burning 170 | 328 | 126 314 ] 347 | 148 [239 1 81 108
Trashing 222 | 207 | 211 159 | 196 {170 {176
L.s.d. Body of Table (5%) 199 (%) 265
FIBRE % CANE
Burning 14,9 13.2| 14,0 | 13.8 | 13.5 | 13.2 ] 13.8] 0.4 | 0.6
Trashing 12.8{ 13.0] 13.2 | 12.3|12.1{12.0 | 12.6
L.s.d. Body of Table (5%) 1.0 (1%) 1.k
BRIX % CANE
Burning 16.8] 16.71 17.5 | 172.7 1 17.6 | 17.4 | 17.31 0.2 | 0.3
Trashing 15.41 16.57 17,0} 17.0 17.5 | 17.5 |} 16.8
‘s.d. Body of Table (5%) 0.6 {(1%) 0.3
PURITY %
Burning 8s5.7| 87.11 88.1 | 88.2| 87.0|83.3 | 86.6 - -
Trashing 85.7| 86.7| 86.6 | 87.5|85.8 {83.9 | 86,0
SUCROSE % CANE
Burning 154 14,5 15.4 | 15.6| 15.3 | 14,5 [ 15.0} 0.25| 0.34
Trashing 13.2( %30 4.7 | 14.9 15,0 [ 14,7 [ 1h.5
L.s.d. Body of Table (5%) O. (1%) 0.8
TONS CANE/ACRE INCH IRRIGATION
Burning 1.09 1.29| 1.36 | 1,47 1,43 1,08 [1.29
Trashing 1.02] 1.31]| 1.35 | 1,62| 1.63 | 1.80 § 1,45
TONS CANE/INCH TOTAL WATER
Burning 0.83| 0.94] 0.97 | 0.98] 0.85| 0.54 | 0.85
@:shing 0.78/ 0.95] 0.96 | 1.08[ 0.97 | 0.90 0,94
LB. SUGAR/ACRE INCH IRRIGATION
Burning 264 322 365 397 380 | 261 33
Trashing 229 | 3222 | 342 420 | k22 | 453 | 365
LB. SUGAR/ACRE INCH TOTAL WATER
Burning 202 | 235 | 260 265 | 226 | 131 | 220
Trashing 175 | 235 | 244 281 | 251 | 228 [[236

At the wettest irrigation level, the burnt plots produced a
slightly higher cane yield and significantly higher sugar per acre.
The advantage of burning disappeared at a level of around 0,6 x Pan,

and trashing became increasingly superior to burning with drier treat-

ments until it resulted in an increase of 13 tons cane/scre and 1,7 tons
Burning also

sugar per acre at an irrigation level of 0.37 x Pan.
produced higher sucrose and recoverable sugar % cane in all treatments

except the 0.37 x Pan. Brix and purity were higher in the burnt plots.




The fibre content of the burnt treatment was also much higher
than in the trash treatment. Stalk counts were much higher in the
burnt than in the trash treatments, for all levels of irrigation except
0.37 x Pan.

Lodging was generally greater in the trashed plots than in the burnt
cnes.

The efficiency of water use was greater with trash conservation than
with burning. This was particularly marked with the dry treatments,
but in the wetter treatments the reverse was true. The highest yield
of sugar per inch total water (irrigation + rainfall) was obtained with
the 0.68 x Pan treatment with trash conserved, while the second highest
was with the same irrigation treatwment, burnt.

At a yield level of 6 tons sugar/acre, 4% inches more irrigation
would enable the burnt freatment to equal the trash treatment. At 73
tons/acre, both treatments gave the same yield. This is evident from
the graph on p.5.

Urea vs. Ammonium nitrate

No differences between the two nitrogen carriers were observed in
tons cane/acre, recoverable sugar % cane, tons recoverable sugar/acre,
stalk count, sucrose, brix, fibre or purity. However, it was observed

that urea resulted in more smut whips per acre than ammonium nitrate,
although this is probably not a genuine effect. Ammonium nitrate
resulted in a greater % lodging than urea, especially in the burnt
treatments.

UREA vs., AMMONIUM NITRATE

Treatments Urea A/N L.s.d.
5% 1%
Tons Cane/acre 50.2 51.3 2.2 2.9
E.R.S.C. 12.66 12.62 0.29 0.38
T.E,R.S.A. 6.34 6.47 ] 0.31| O.h1
Stalk Count '000s/acre | 63.5 63.5 1.4 1.8
% Lodging ko 50 6 8
Smut whips/acre 252 162 81 108
Stalk height (ft.) 5.5 5.8 - -
Sucrose % cane 14,7 14, 0.25 | 0.3%
Fibre % cane 13,2 13.2 O.b4 0.6
Brix % cane 17.0 17.0 0.2 0.3
Purity % 86.4 86.2 - -
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SOUTH AFRICAN SUGAR INDUSTRY

AGRONOMISTS?

ASSOCIATION

IRRIGATION LEVEL x TRASH x

N-CARRIER TRIAL 4200/1/3R

Catalogue No.: 105 Soil Analysis: (Dec. 1970)
This crop: 3rd Ratoon c

Site: Experiment Station pH ( 8812)

Altitude: 1350' 0.M.%

S0il: P E 1 sandy clay loam

fedoF ¥4 C .

Variety: NCo 376 ond. (mmho/cm)

Design: Split plot Ex, K (m.e. %)

Fertiliger: y Ex. Ca(m.e. %)

Level
Rainfall on crop:

F,0g

160 75(Single Sup.)

14,96 in,

Ex. Mg(m.e. %)
Ex. Na(m.e. %)

Age:

5.5
103

284

0.90
6,70
2,26
0.76

12.0 months (23/11/69-23/11/70)

Object:

To compare the effects of

To determine the effect of various irrigation regimes on cane
yield and recoverable sugar,

burning with a trash blanket and any interaction with levels
To compare urea with ammonium nitrate as

of irrigation.

N-carrier,
Results: Table 1.

Irrigation Levels

f Losudo
Irrigation Treatments Wil W3 [Woar | Whi Ws W6 ] 5% | 1% [CV.%
Pan factor (net) 1.00| 0.84|.84/.6] 0.68| 0.53| 0.37] - | - | -
Irrigation (in.) 70.0 {60.0 | 52.0 |48.0 |36.0 |24.0 | - - -
Total precip. (in.) 85.1 |75.1 | 67.1 |[63.1 [51.1 [|39.1 - - -
Tons Cane/acre 65.5 [63.6 | 59.1 |51.4 }31.6 [19.71 |4.9 [6.8 | 9.0
IJ.;.R,S.% C. 12.43112.97 | 13.36]13.30|12.47[11.64{0.51[0.70| 4.5
T.E.R.S.A. 8.14| 8.25| 7.90| 6.82| 3.93]| 2.25|0.57|0.78| 9.5
Stalk count'000s/acre 69.2 |68.7 | 68,3 |68.4 [64.1 |56.8 6.7 19,3 | 7.2
Stalk diameter (mm) 22.5 [22.9 | 23.1 |[2k.2 |24.0 |22.1 [1.00{1.39]| 4.0
% Lodging 95 72 47 14 0 0 - - -
Stalk height (in)+ 79.7 (747 | 1.5 {59.9 [32.3 127.7 | = - -
Sucrose % Cane MG 14,9 | 15.2 [15.1 14,3 {13.6 |04 (0.6 | 3.5
Brix % Cane 16.5 {16.9 | 17.4 [17.0 |16.4 |16.0 |0.6 |0.8 | 3.7
Fibre % Cane 1343 {12.9 | 12.0 [12.2 [12.7 [11.8 [0.6 [0.9 | 6.4
%-Purity 87.4 {87.9 | 87.8 {88.6 {87.2 |85.2 - - -
Smut whips/acre 413 | 568 [369 352 604 378 {315 |[435 |83.0
Téns Cane/acre in. Irrig.| 0.94) 1.06! 1.14| 1.07| 0.88| 0.80| - | = -
Tons Cane/acre in. Total | 0.77| 0.85| 0.88| 0.81| 0.62| 0.49| = - -
Lb. Sug./acre in. Irrig. | 233 |275 |304 284 | 218 188 - - -
Lb. Sug./acre in. Total {191 |220 235 216 (154 |115 -1 - -

*In Treatment W 2, 0.84 x Pan was applied for the first 8% months while 0.60 x
Pan was applied for the last 3} months.
+Stalk height on 1/7/70 before excessive lodging occurred,
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Expt. 4200/1/3R 1970

TRASH MANAGEMENT & IRRIGATION INTERACTION

Table 2.
L.S.D. 5%
1%
! W1l w3 w2l whi|{Ws! wé ! Mean |Mean| Body
of Table
‘Tons cane B |68.2 |66.3 |60.0 [48.8 [27.3 [13.0 {47.3 [1.8 | 4.4
per acre T {62.8 {61.0 |58.1 |54.0 |35.9 [25.3 {49.5 |2.b 5.8
‘EoRo5.C, B [12.62[{13.25] 13.84[13.71]12.72111.36{12.92{0.23| 0.57
T | 12.25]12.69]12.88{12.88(12.21{11.92!12.47(0.31 0.76
P.EoR.S.A. B | 8.60| 8.77| 8.30| 6.67| 3.48| 1.47| 6.22|0.24| 0.59
T | 7.69) 7.74] 7.491 6.97| 4.37| 3.02] 6.21{0.32]| 0.79
Stalk Count B 74,1 [77.0 |76.1 |74.5 [69.5 [55.8 |71.2 {1.9 4.8
'000s/Acre T [64.3 [60.4 |60.4 162.4 (58,7 157.8 [60.7 12.6 6.3
Stalk Diam. B {21.9 {22.4 |22.9 {23.7 |22.8 [20.8 |22.4 [0.b 0.9
mm - T 232 23.4 23,2 {24.8 [25.1 |23.4 [23.8 (0.5 102
Stalk Height B |82.7 {76.6 |58.2 {57.7 |27.8 |24.3 |54.6 | - -
(in.) T | 76.6 |72.7 {64.8 162.1 |36.9 |31.2 |57.4 | - -
Sucrose B |14.6 [15.2 115.8 [15.6 |14.6 [13.4% [14,9 |0.2 0.5
_% Cane T [14.2 [14.6 {14.6 [14.7 114,71 [13.8 |14.3 [0.3 0.7
Brix B |16.7 [17.2 [18.2 {17.5 |16.7 [15.9 |17.0 |0.3 0.6
% Cane T 1602 16-6 16.6 1606 1602 ’]600 160“ 0.3 O.8
"Fibre B [13.8 [13.4 {12.3 [12.6 |12.7 |12.2 {12.8 |0.3 0.8
% Cane T [12.9 [12.4 [11.7 {117 111.6 {11.5 {12.0 |0.b 101
% Purity B [{87.6 |88.1 {87.2 |88.9 (87.7 |84.3 187.3 | - -
T [87.3 |87.7 188.4 [88.3 |86.7 (86,2 {87.4 | = -
Smut Count B {310 (661 {402 (399 |[712 (321 |468 |1s52 372
per acre T |517 |476 336 |306 |495 |436 428 | 202 496
% Lodging B | 91 71 25 13 0 0 33 - -
T |99 72 69 15 0 0 43 - -

Tons Cane/ B | 0.97! 1.10} 1.15] 1.021 0.76] 0.54

Ac, in., Irrig.T | 0.90| 1.02] 1.12] 1.12] 1.00| 1.05

Tons Cane/ B | 0.80 0.88] 0.89; 0.77| 0.53| 0.33

Ac. in. Tot. T | 0.74%| 0.81| 0.87 0.86| 0.70| 0.6€5

1b. Sugar/ B (246 292 319 [278 193 (123

Ac, in, Irrig.T |220 (258 1288 1290 (243 1252

lb. Sugar/ B {202 231 |2&k7 (211 1136 75

Ac. in, Tot. T [181 (206 [223 220 ,171 |[154

Note

E.R.8,C. = Estimated Recoverable Sugar % Cane = S - 0.451 (B - 8) -~ .077 F
where S = Sucrose % cane, B = Brix and F = Fibre by direct analysis.
T.E.R.S.A. = Tons Estimated Recoverable Sugar/acre = T.C.A. x EcRoS.C./100.
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Responses to Irrigation and Burning vs. Trashing

There was a very large response in cane yield to irrigation,
which was essentially linear up to about 50 inches of water applied
(84/60) treatment, after which there was a much smaller increment.

The response to irrigation was much poorer under trashed conditions

than burnt, due to the trashed treatments giving a higher yield with

dry irrigation levels and a lower yield (5.4 tons cane/acre) with the
wettest levels. The consistently higher cane yields being obtained
with burnt than trashed cane with the wetter irrigation treatments is
presumably a result of the much lower stalk population which was evident
in the trash treatments in spite of parting the trash over the rows.
Only in the 37% Pan treatment wes the population higher in trash than
burnt, due to the extreme desiccation suffered by the latter treatment.
There was little or no effect of irrigation on stalk count within the
range 68 to 100% Pan, but there was a very marked reduction with the
drier treatments in burnt cane and a slight reducticn in trashed cane.
There was a highly significant quadratic response of stalk diameter

to irrigation, with the medium levels (68 & 53% Pan) having significantly
thicker stalks than either the wetter or drier treatments. Trashing
resulted in significantly thicker cane than d4id burning over all irri=-
gation levels. This is probably due to the lower stalk population of
trashed cane in the wet treatments and to the severe desiccation of the
cane in the burnt plots of the dry treatments. Stalk height showed
similar trends to cane yield.

Sucrose % cane peaked at the intermediate irrigation treat-
ments, being significantly lower in both wet and dry treatments. This
trend was far more marked with burnt cane than with trashed cane,
Burning produced significantly higher sucrose than trashing at all
levels except 37% Pan. The differential was as much as 1% in the
intermediate treatments (84% & 84/60% Pan). Brix ¥ cane showed similar
trends to sucrose except that the reduction with dry treatments was not
nearly as marked. Consequently the purity of the dry treatments,
especially where burnt, was much lower than in the medium - high
irrigation levels. Fibre % cane showed a marked increase with in-
creasing levels of irrigation. Burnt cane was consistently higher
in fibre than trashed cane.

The Estimated Recoverable Sugar % Cane showed similar trends
to sucrose with a peak in the intermediate irrigation levels and with
burnt cane higher than trash at all levels except 37% Pan. Tons
Recoverable Sugar(acre showed a dramatic increase with irrigation levels
up to the 8 Pan treatment after which the increment was small.,
Burnt cane produced significantly more sugar/acre with 100%, 84% and
84/60% Pan irrigation levels; with a crossover point at about 75% Pan,

burnt cane gave much lower yields than trashed cane at the dry irri-
gation levels.

Lodging showed a marked increase with increasing irrigation.
Trashed cane lodged more than burnt cane. No effect of irrigation or
burning vs. trashing could be detected on smut level.

Eficiency of water use (measured by either tons cane or lb.
sugar produced per inch of water applied) was highest in the 84/60
treatment. Efficiency was higher with burnt cane in the wet treatments
and higher with trashed cane in the dry treatments. There was re=-
latively little change in efficiency with different irrigation levels
in trashed cane but a large decrease in efficiency with the dry treat-
ments in burnt cane.

Urea vs. Ammonium nitrate

The only significant difference between the two carriers was
that urea resulted in higher fibre ¥ cane than ammonium nitrate.



Urea gave an almost significant increase in tons recoverable sugar/acre
compared with ammonium nitrate, due to slightly but not significantly
higher cane yields and sucrose content, (Urea gave 6.34 and ammonium
nitrate 6.09 tons sugar/acre). There were no important interactions
with irrigation.

Table 3 UREA vs. AMMONIUM NITRATE

U A/N Loes.ds 5% | L.s.d. 1%
T.Coho 48,9 47.8 1.8 2.4 NS
E.R.8.C. 12.78 | 12.61 0.23 0.31 NS
T.E.R.S.A. 6,34 6.09 0.25 0.32 NS(=)
Stalk count 66.5 65.3 1.9 2.6 NS
Stalk dismeter |22.0 | 23.3 0.4 0.5 NS
% Lodging 36 39 - -
Sucrose % cane | 14,69 | 14,51 0.21 0.28 NS
Brix % cane 16.76 | 16,64 0.26 0.34 NS
Fibre % cane 12.58 | 12.20 0.32 0.43 =
% Purity 87.6 87.2 - -
Smut whips | 508 387 152 202 NS

FOLIAR ANALYSIS

Foliar samples were taken from each plot at 5 months (18/4/70)
and the following analytical results cobtained.

W1 W3 W2 Wh W5 W6

%N 1.96 [1.92 [1.91 (1.92 [1.84% [1.95

P L234 | W233 | .227 | .222 | .222 | .218

K 1.38 11.39 {1.39 11.39 [1.37 |1.26

Ca | .230 1] .220 | .230 1§ .238 | .271 | .277

Mg 8L ] L1761 L1741 o162 | 177 . 176
In water applied | 70 60 52 48 36 2k
Days after irrig. 5 7 7 8 13 5

There was a fairly close relationship between the %N and the
nunber of days that the sample was taken after irrigation. This
illustrates the importance of not taking samples when the cane is
stressed.

Severe drought stress caused a reduction in P & K and an
increase in Ca. Mg was largely unaffected.

Burning vs. trashing and urea vs. ammonium nitrate had no
effect on foliar analysis. Results were:



N P | K Ca Mg
Burnt 1.91 2225 1034 . 254 . 168
Trashed 1.92 | .228 {1.38 |.235 {.179
Urea 1.91 226 1.38 233 173
Ammonium Nitrate 1.93 .226 1.35 .255 . 175

SOIL ANALYSIS

After 4 years, the experiment was soil sampled plot by plot
to ascertain whether there had been any effect of treatment on soil

analysis. Mean results are given below.
W1 w3 Wos Wh w5 W6

pH 6.11 S.41 5.49 15,78 | 5.20 | 5.27
Cond. 32h 266 234 312 267 202
0.M.% 1.42 1.29 1.16 1.22 | 1.26 1.20
Ex. K moee% 0.9? 0.88 Oc?s 009‘"‘ 09814‘ 1.01
Ex. Ca m.e.% | 7.97 | 6.44 | 6.22 | 7.58 | 6.14 | 5.86
Ex, Mg m.e.% | 2.59 | 2.38 | 1.91 | 2.19 | 2.32 | 2.15
Ex., Na m.e.% | 0.71 | 0.77 | 0.77 |0.83 | 0.73 | 0.77
pH (U 6.42 | 5.85 | 5.85 |5.99 | 5.59 | 5.70

ES/AN 5.80 | 4.98 | 5.14 5,56 | 4.81 | 4.84

B 7T U S/AN |Original
analysis

pH 5.67 { 5.42 | 5.90 | 5.19 6.40

Cond. 290 [ 278 (283 | 286 -

0.M.% 1.23 {1.29 {1.23 | 1.29 1.27

Ex. X m.e.% [Nn.94 [ 0.86 |0.90 | 0.90 0.85

Ex. Ca m.e.% |6.91 1 6.49 | 7.10 | 6.30 8.6

Ex. Mg m.e.% {2.3% | 2.18 | 2.49 | 2.03 3.1

Ex.: Na moel% O.?? 0.76 0.?3 0080 -

Effect of Irrigation

There has been a drop in pH in all treatments; the drop has
been much greater with the dry irrigation levels than with the wetter
treatments. This also applies to the exchangeable Calcium in the soil.
There alsc appears to be a drop in organic matter with the drier treat-
ments, probably because the build-up of organic matter in the soil can
only proceed when the soil is moist.



The application of sulphate of ammonia for two years and
ammonium nitrate for two years has caused a sharp reduction in pH to
5.19 compared with the value of 5.90 for urea and 6.40 prior to starting
the experiment. This is consistent over all irrigation levels also
a reduction in Calcium and Magnesium with sulphate of ammonia/ammonium
nitrate.

Trashing produced a small but consistent drop in pH compared
with burning, and exchangeable cations were slightly higher in the
burnt treatment. Organic matter was very slightly lower in the burnt
plots.
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SOUTH AFRIGAN SUGAR INDUSTRV
AGRONGHIbTSf AssoczATfaﬁ

IRRIGATION LEVEL x TRASH HAhﬁGEMENT X NaCARRIER TRIAL 4200/1/&3

s e - AR 113 s el

Catalogue No.: _IO§ _ ]_ . E - %._,

This crog ¢ 4th Ratoon _ - - -~ So0il Analysis: '

Site +’ RSA Experiment Station.' . .m (gaci.) 545

- ‘ . ' Chiredazi 2

Altitude : 410 metres 0.4. & 1,3

Soil : P E 1 sandy clay loam Cond. (mmho/cm) 0,284

Variety : NCo 376 Ex. & {r.e.%) 0,9

Design ¢ Split plot Bx. Calm 2.%) 6,7

Fertilizer: N P,0¢ Ex. Nglm.=.%) 2,26
Level 179 84 Ex. Nalm.e.%) 0,76
Carrier Treatment Single supers Age:

Rainfall on crop 434 wm 11,9 months {28/11/70-23/11/71)

Object To determine the effect of various irrigation—regimes on cane yielid and

- recoverable sugar. To compare the effects of burning with & trash blanket and any

interaction with levels of irrigation. To compare urea with-asmonium nitrate as

.—-carri er.

Hegults

Table 1 Irrigation Levels

IRRIGATION TREATMENTS | W1 W3 W% 4 %5 W6 | L.S.D. | Signif

: ? § : o BE g o.v.% | Level

Pan Factor (Net)- 1,0 5,84 §:§§/ §,68 ;,53 %,37 - - -
Irrigation (mm) 1727 : 1372 11219 11067 813 508 |- i~ | -

Total Precip. (mm) | 2161 1806 ‘1653 1501 .1247 942 |- [~ | -

Tons Cane/ha 125,2?125,6@123,9? 96,5% 49,6§ 29,4 8,2 : 11431 11,1 e
.R.S. % C. 11,49 12,15 12,64 111,85 10,82 9,49 0,97, 1,34| 5,4 | %
T.E.R.S.H. 14,39 15,3215,64 11,43, 5,35, 2,8 uz 1,36 1,89] 12,8 | #ex

31 Count 1000s/ma | 179,3 179,3:175,3 1172,0: 159,7, 128,5 10,4 | 14,4] 5,7 | e
TStalk Diemeter (m) | 20,4 20,7 20,7 21,1 20,1 19,9 0,7: 0,9 3,5 | *

% Lodging 9% | B2 | T2 S10 o 5 o l20 27 | a5 *iF
Stalk height (em)+ . | 179,% 170,7.171,2.:138,0. 61,8 49,4~ = | D
'|Sucrose % Cane 14,6 15, 0 15,4 14,6 giJ,? 12,100,35 LLle2 | 4,4 | KEE
Brix % Cane 19,6 19,2 19,2 18,6 17,9 16,1 | 1,5 (2,0 | 6,5 | **
Fibre % Cane 11,6 12,2 12,6 11,9 °12,% 12,0 | 1,5 ; 2,1 | 11,8 | NS

% Purity | 74,6 . 7,9 579,8 §7s,s 76,4 75,5~ - | - -

g Cane/m’ irrig. 7,25 9,23 110,1719,05 | 6,10 15,79 1,06 | 1,46 13,2 | wex
kg Cane/m® Tot, Watex| 5,79 | 7,01 |7,50 6,43 3,98 :3,12]0,63 0,87 12,1 | #*
kg Sug./m° irrig. 0,85 1,12 ‘1,28 1,07 0,66 0,56 |0,14 0,20| 13,9 | #**
g Sug./m0 Tot. Vater 0,67 ; 0,85 ?0,95 50,76 0,43 | 0,30 0,09§ 0,13} 13,2 | ¥

*In Treatment W2, 0,84 x Pan was applied for the first 8% months while 0,60 x Pan
was applied for the last 3% months. _
+Stalk helght 5/5/71 before excessive lodging ocourred.
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Expt, 4200/1/4R 1971
TRASH MANAGEMENT & IRRIGATION INTERACTION

L.5.D. 54
1%
! : : _ | , | Signifd Body of
| _ gn
WloIW3 w2 W4 IWS W6 ean | Mean | Table
Tons cane 130,8 136,17 128,5 ° 92,9 ;45,3 18,8 | 92,2| WS | 10,2
per hectare 119,5 : 117,11 119,3 ° 100,2 : 53,9 40,0 | 91,7 13,6
Z.R.5.C. 11,36 12,05 { 12,56 ' 12,74 : 10,86 :8,79 | 11,394 &S 0,61
11,62 ; 12,24 12,72 | 11,01 ; 20,78 10,06 11,40 0,82
7.E.R.5.H. 14,89} 16,41 16,13 . 11,84 4,90 1,65 | 10,97 &S 1,39
13,89} 14,34 ! 15,15 - 11,02 1 5,81 4,06 | 10,71 1,85
Stalk count 193,53 196,0 | 196,8 : 191,6  174,8 '124,3] 179,50 *** 9,5
'000s/hectare 165,2 | 162,5 | 153,8 ' 152,5 . 144,6 '132,6| 151,9 12,6
Stalk Diameter B 19,9 : 20,6 | 20,3 :20,7 19,9 :19,6 { 20,21 #x* | 0,7
millimetres 20,9 1 20,9 ;21,0 21,4 (20,3 20,2 | 20,8 1,0
b‘alk Height 193,9 181,0 ' 163,8 ' 126,8 56,4 42,4 | - - -

{

i 164,4: 160,4° 178,7 | 149,2 : 67,2 :56,0 | ~ -

B B \Bd BAw A S S Sy A Sl

Sucrose % cane B| 14,5 ; 15,1 15,5 :15,4 13,8 11,6 | 14,3| NS C,6
14,7 © 14,9 :15,2 13,8 :13,5 12,7 | 14,1 0,8
Brix % cane 19,5 19,8 19,8 119,2 ;18,2 15,6 | 18,7| NS 1,2
| , 19,7 © 18,7 [ 18,7 (18,0 17,6 16,6 | 18,2 1,6
Fivre % cane 12,3 12,6 12,7 12,7 12,5 12,9 | 12,6| w* 1,4
11,0 . 11,8 12,6 ;11,1 ©12,1 11,6 | 11,6 | ** 1,9
% Purity 74,6 76,4 © 78,2 (80,5 75,7 74,3 | 76,6 -~ -
74,6 | 79,6 (81,5 76,6 : 71,0 (76,2 | 77,6} - -
% Lodging - Bl98 8 68 8 .0 0 43 1S 19
TI89 & 76 13 o 1o 43 “6
kg Cane/m” -~ B 7,58 : 9,92 : 10,54 8,70 5,57 3,69 | 7,67| * 1,05
!irrlgatlon T{6,92 ;8,53 |9, 79 0 9,39 . 6,62 7,83 § 8,19 1,38
kg Cane/m> B| 6,05 . 7,54 | 7,78 | 6,19 3,63 ;1,99 | 5,55 | XS 0,68
tal water T 5,53 | 6,48 | 7,22 | 6,67 ;4,32 4,25 5174 b 0,91
K Sug./m> 3] 0,86 1,20 S 1,32 :1,11 [ C,60 (0,32 | G, | us 0,13
irrigation T} 0,80 ;1,05 : 1,24 ;1,03 :G,7. 0,80 | 0,34 0,17
kg Sug./m* B| 0,69 - 0,91 : 0,98 0,79 .0,39 0,18 | 0,66 US 0,09
fotal weter T 0,64 i 0,92 0,79 | 0,73 0,47 0,43 | 0,66 0,12

Note

E.R.S.C. = Estimated Recoverable Sugar % Canc = § - 0,451 (B - §) - ,077 F
vhere S= Sucrose % cane, B= Brix and F= Pibre by direct analysis.
T.E.R.S5.H. = Pons Estimated Recoverable Sug./ha = ?.C.H. x E.R.53.C./100

Regponges to Irrigation & Burning ve. Trashing

There was a very.large respense in Cane yield (Fig. 1) to irrigation,
which was egsentially linear up to an application of about 1200 mm'(,BQ/,SO
treatment), after which there was a much smailer increment. The response to
irrigation was much greater under burnmt conditicns {from 19 to 136 tbns/ha)
than under trash (40 to 120 tcns/ha), The trash treatment gave higher ylelds
with low levels of irrigation due to the moisture conservation by the trash

blanket. However, at the high levels of irrigaiion, burning gave consistently
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higher yields of some 10-15 tons/ha., This was at least parily due to the

higher stalk popuwlation (Pig, 2) in the burn® itreaiments which contained scme

30 000 stalks/ha more than the itrashed treatments in spite of careful trash
parting in the trash ireatments. Only 2% the W6 level {515 mm irrigation)
did the trash trestments have a higher stalk peopulatior than the turni.
Increasing irrigaticn levels in burnt cane pesulted in a curvilinear increase
from 125 to 195 000 stalks/ha, with little difference between ,63 Pan and 1,0
x Pan.

Stalk diameter (Pig. 2 showed the same interesting and sigrilicent

différences as in the 3rd retoon viz. at all levels of irrigation, frashing
resulted in thicker stalks than burninz. Tre three intcrraliate ireatmenis
(484; ,84/,60 & ,68) produced significantly thicker stalks ithan the two driest
treatments (,37 & ,53). and also thicker than ihe 1,0 treatment in durnt  cane.

Stalk height shewed similar trends tc cane yield.

_ Sucrose % cane (Fig. 3) peaked at the intermediate levels of irrigation

o)

N

1 100-1 200 mm water or ,68 to ,84/,60 treatments), being significantly depressed

UJ

at both higher and especially at lower levels. These effects were very large in
the case of burnt cane, ranging from sucrose zontent of 11,6 6% for 0,37 x Pan

to 15,5% for 0,84/,60 x Pan down to 14,54 for 1,0 x Pan. Brix ¥ cane (Fig. 3)
alsc peaked at the 0,84/,60 ireatwent in burni cane, bul with a very slight fall
off at the higher level. Purity {Fig. 4) showed a fairly sharp peal with burnt
cane et the 0,68 x Pan treatment and at ©,34/,60 with trashsd cene. 3BSoth wetier

end drier treatments resulted in much lower purities. Ffibre & cane (Fig. 3),

unlike in previous seasons, did not sheow up any signiiicont effect of irrigaticn,
but the C.V. % was disappointingly high. DBurrt care was significantly higher in
fibre than trashed cane.

The Estimated Recoverable Sugar % Cane (Fig. 4) showed similar trends to

.ucrose with a peak at ,68 (burnt) or ,84/,60 (frashcd) and ¢ significant
reduction with toth wetter and drier treatments. There was nc difference
between the E.R. S.pb. of burnt and trashed cane at cost ievels of irrigation,
however at 437 x Pan trashed was significently higner and % ,68 = Pan
significantly lower than burnt cane.

Tore Recoverable Sugar/hectare (Fig. 1) showed o iremcndous increasc with

increasing irrigation from 2 tons at ,37 x Pan (burntltc o peak of 16 tons at

84 x Fan (burnt). At the drier levels, trashing produced sisnificantly more sugar
than burning (2,4 tons/ha) while at ,84 x Pan, burning producce significently
more than trashing (1,9 tons/ha),

e

Crop water use efficicncy (Pig. 2), oxpressged as kg sugar produced per m”

irrigation water applicd, showed a sharp peak at the ,8&4/,60 frcotment with an
application of 1 200 mm water net. There wag a nmarked reduction in cfTiciency
with both wetter and drier treatments. Efficicncics wore highur with frashed
treatments at the dry end of the scale only; thery were higher with burning
at the wet cand of the scalce.

Lodging showed a sharp increasc with inereasing levels of irrvigation,
from zero below levels of .66 x Pan to fair:y magh lovels with ,34/,60 and

wetter trcatments,
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In summary, burning was supcrior to trashing at all commercially
acceptable levcls of irrigation; the optimwn level of irrigation was 0,84
for cone yield and Tons Estimated Recoverable Sugar/hectare; 0,84/,60 for crop
water use cfficiency and suecrose, and ,68 for purity and Estimated Recoverablce
Sugar 9 Cane.

Orco vy, Ammonium nitrate

There were no significant differcnces belween urea and ammonium nitrate

. o » -4 ot a . A .
in cane yicld, E.R.S. % C. or toms E.E.3./ha. Howoever, urca had an advanioge

which was very nearly significant in all cases. Urea in fact produced signif-

1cantly more sinlks/he and also o significantly higher oucrogse P cene than

armonium nitrate. There wore no other differcences of interest bedween the
carriers, and no significont interactions.
There is thus the distinel impression that ureo was somewhet better

utilized by the crop than amronium nitrate,

Table 3, UREA ve. ATIONIUM NITRATER
6 Urce V5 " L.8.D. 5% 1.9.D. 1% Gignif.
Pons Cane/hcctarc 0%, 2 90,5 4,2 546 1S
2.5.5. % Cone 11,52 11,28 0,25 - 0,3% s
2.E.R.S.H. 11,09 10,5 0,57 0,76 s
Btalk Count 168,1 ¢ 163,3 559 51 *
Stalk Diameter 20,4 . 20,6 0,3 0,4 HS
5 Lodging 42 44 B 11 us
IBucrcse % Cane 1454 S 14,1 0,3 0,3 *
Brix % Canc 18,6 . 18,3 0,5 0,6 - NS
Pibre % Canc 12,1 12,0 0,6 | ©,8  HS
7 Purity 77,1 77,1 - - -
‘kg Oanc/m5 irrig. &,00 7,86 0,43 0,57 . N8
kg Cane/e” Tot. Water | 5,70 5,57  ©,28 | 0,37 - HS
kg Sug./u’ irrig. 0,94 0,90 0,05 . 0,07 XS
kg Sug./m> Tot. Water | 0,67 0,65 0,04 0,05 @ WS
FOLIAR ANALYSIS
Par Factor 1,0 0,84 ¢ ,84/,60 0,68 ° 0,53 10,37
i 1,78 1,84 ¢ 1,78 - 1,72 1,74 1,771
%p 1,185 1,187 : ,188 - ,182 y184 1,156
7K 1,48 1,48 © 1,48 1,36 1,36 1,46
v y239 1,244 ¢ g240 1,249,296 - ,290
Hz JITL 178 150 , 175,188,172
i Vater applicd 1727 1372 - 1219 1067  B13 508
Days after irrigation | 7 .9 9 3 17 .29
Deficit (mm) 42,0 ° 52,1 ¢ 52,1 18,0 92,6 102,5

A

o consigtent offect of irrigotion level could ke detected on H,P,K, or lg

foliar leovels. The On lovel decreocsced with increaging lovels of irrigation. The Ca

£

content was &lso congistently higher Witk burnt than with lrashed conc os shovm

belovr,
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MOLIAR ANALYSLS {Sampied 23/4/71)

SURITNG x TRASH PANAGEIRNT INTORACTION

v 7 !
Pan Factor 1,0 84 283/,80 0,68 1 453 SREL SEAT
% B 3,79 | n,8e | e L ones fon om0
m =3 1,76 1,95 5 1o
= 1,75 ]*1,80 1,70 1,7 175 j. 1,72 2
% B | 0,184} 0,289 0,19 L0200 ¢,183 1 6,192 0,182
710,186 0,185 ©,18) sLignloo,1es | 0,105 1 0,186
K% 1,4 1,50 1 1,43 1,5 1,30 0 1,46 | 1,0
Tl o1,51 | 1,07 | 2,52 Ly 1.0 Teat | Lesd
Caf G,250 | £,7954 ] 3,246 aenatoo,%eal o,szcl g,274
T o] 0sE20 ) 0,434 0,273 2,8791 0,286 1 0,259 ©,245
¥ pore r - e = 9 = oo e
Mg B PRNE 0,175 G,185 D,172 ! G,156 SN ELES G.179
i
5 AN = - 5! ST ~ ‘ f -
T § 60,1714 C,235 ¢ €,150 J,17% Gy1BL Y 0,165 8 2,172
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Thig orob-+--Sth-Ratoor

e
L

CAR1titude
Smin BEDE

HeESagd
Feriilizer:--

Exreriment St
410

T TN
“

Tz sandy ¢

o 376

Split plo*

—ae - 'N . -
174

Treatnent

ran@mlorcmm

ation

lay loam

205

84

s (CaClp) 545
0.5.5 1,3
Congd. (mmhos/cm) 284
B, ¥ {mae B) 0,%
B, Ca ( .e.p) 6,7
Bx. Mg {(m.z. ,\ 2,26
. Fa (m.e.%) G,76

Single supers
527 mm

ALE:

S 3 27 e
Seii fnelvsis

11,7 =ontus
{1.12.71-21.11.72)

Chjeczt ¥0 jetermine the :ffect ¢f varigus irrigatiorn regimes ¢n cane yield and
Tecoveranie suzar. To compare the ef:octr 6f burning with a trash
blaritet and any intsraction w1t levels of irrization. T¢ compare
ures with ammoriua nitirate as li-czrrier.

Eesulis f' '

TLBLE 1 Irrigation Levels

1 : : . : —r

IRRIGATION - R - o iL.S.D. 1C.V. SIGHLR

TREATHENTS PWL LW gWeR W WS 6 gy g g 1EVEL

iPAY PACTCR (NET) i 1,0 0,84 8’24/ 10,68 0,55 0,37 - = - -

! vl S : : : :

' ' St : : : t

TREIGATION (2t) | 1224 {1027 - 867 ‘714 510 .306 - | - - -

I"\OTA‘J i . - : . : : ;

1821 1627 14 i3 1 'S - - - ;=

!2? CTPLTATION 13617 01464 31102107900 i

[ T : - f

tens cane/ha. 120,31 120,5 . 113,3 1 108,3  &3,5 ' 65,7 16,8 | §,4 6,0 |¥**

Z.5.5. % Cane 12,091 11,84 . 12,87 : 12,72 12,8 11,17 |0,80: 1,12 | 7,1 | **

T.E.R.S.H. 14,53 14,2 © 14,38 ., 13,82 11,24 ;| 7,32 (3,19 1,65 | 8,3 [¥**

IStalk count - ¥ S am o vepm . . - : i

;'OOC;/uecta“ﬂ 191,1; 178,3" 172,0 .1au,c 173,4 - 156,1 12,8 17,8 { 8,1 g x4

-<+ < o . . _ |

anSF diemeter 1 20,30 20,4 20,8 20,3 20,5. 21,0 {C,4 © 0,5 {32 #

& Lodxing 93 . 92 a7 £9 3 i ¢ lea 133 11y, ¥

Sucrose % cane 14,8, 14,8 15,7 15,6 16,01 14,5 |0,T [ 0,8 ; 5,2 |

[Brix % cane 18,6 18,4 20,1 1§,9: 21,01 20, |1,7 . 2.3 &,4 1K 3§

7itre % cane 12,87 11,6 il,4, 11,30 10,7 : 10,7 |1,6 | 2,7 i14,3 |F §

ﬁ Turity 79,6 . 76,3 18,1 . 78,4 76,2 - 72,5 |~ S T

3 : . ' t ; -

:{" CE'" ',J/m -y - -~ - - ' - : ’ H - o E - " : AL

_iir;ga%ion 9,83 11,81 13,07 .15 l’i 17,16 21,48 [1,65 2,28 ! 7,4 i*k*

i 3 : : : ; . R

kg Cane/m . D P = , : ! S

el WaAtER T 6,60 T,45° T,T4. 8,261 7,21 7,28 |C,641 0,89 ; 6,7 **

2 f T |

irg Sugar/m ! : ; . L aA . < Do

iir;g;tié; : ; 17195 1,40; 1,68 1,94; 2,20 . 2,39 10,227 0,31 8,8 E***

g Sugar/m . 0,80. C,83: 1,00 1,05 1,02} 0,81 ;0,10 0,14 8,2 |%¥#

t¢0td1 vigter

Hn treatwent W2, 0,84 x Pan was applied for th; il

applied for the last )% xronths,

8% nonths while 0,60 Pan was
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TABLE 2. [Trash Menaseient x Irrigetior Interaction
: - ___[ ; “IJ.-J--J.‘
i E | L 5¢,1%
! , ! : SIGh;FI*LBJu\
IPREATMENTS , W1 W3 W2 W4 WS WE IAEAK ;mEAR oABLE
' 7] .
Tons cane @B .126,9 12%,7 "118,1 113,47 23,7 02,7 }106,6 % ** 642
[per hectare ‘T +113,7 11,3 108,5 103,3 - 85,3 . 82,8 ¢ 98,5 . 8,2
E.R.5.C. 8 11,67 11,&7 13,03 12,83 13,12 10,79 12,21 ! ES ¢,9
D 12,5€ 11,81 12,71 12,73 1%,61 11,54 |12,33 | 1,z
7. 5.R. 5. H. B 14,75 '15,28 15,27 14,50 11,74 . 6,77 |13,08 R 1,05
iT 114,27 113,13 '13,86 13,14 10,75 . 7,85 | 12,16 | 1,40
Stalk count ‘B 120C,6 200,1 (184,7 208, 191,8 171,0 [122,7 ? NS 14,C
'000s/ha T '162,8 156,5 ‘159,53 152, 155,0 ‘141,Z |154,5 | 18,7
Stelk diemeter :B 20,1 ' 2C,6 & 20,4 20,0 12,8 . 20,8 | 20,3 | 0,6
(millimeters) T | 20,6 - 20,3 - 21,2 | 20,6 :21,3.,..21,31°20,9 |- - 0,9
Toucrose 4~ 4B 1 14,6 - 14,7 | 15,8 15,6 15,8 © 14,0 | 15,1 | XS 0,83
cane ' codm 15,1 14,0 0 15,7 0 15,6 16,1 ¢ 15,0 | 15,4 ¢ 1,1
' i | e R U -~
‘;x % .cane lB i 1g,8 | 18,8 19,2 © 19,8 13,8 - 18,9 19,3 ; ES 1,7
o L 18,4 : 20,0 : 2¢,5 20,0 22,3 ° 21,1} 20,4 i 2,2
Fiore # cane 1B [ 12,9 12,5 : 12,6 ¢ 11,8 12,5 : 12,6 | 12,4 ! XS 1,7
T 1 12,7 10,8 0 10,1 - 16,8 9,2 ¢ 9,4 | 10,5 | 2,3
% Purity B, 77,7 . 18,2 ¢ T9,€ 73,875, 1 74,1 | 78,1 | - - =
et ]T -E ”32,1 74,5 76,6 ) TG,G '-?2,2 . ?l,l 75’8 i L -
2 Lodging ‘B .93 .55 96 ., 56 12 0 60 NS 11
[ n - 58 i3 9 6 4 | o |65 14
g Cone/m> B0 10,37 12,72) 13,63 15,88 17,59¢ 20,48 15,11) ¥** 1,16
irrigaticn iT 9,290 10,91 12,52 14,47 . 16,73 22,45 14,40 1,54
kg Cane/m>  {B . 6,97 0,02, B,07. 8,55 £,0° 6,24 7,79 ¥  }0,51
total water T 6,240 6,38 ;1 7,41 7,82 7,71 7,52} 7,29 0,€8
K& Sugar/m° iB 1,23 1,51 1,77 2,03, 2,%; 2,21 1,84; ¥** 0,16
irrigatibn_ S - 1,17 1,29; 1,59 1,24, 2,11 z,sﬁ 1,76! 0,21
X Sugar/m B 0,6l 0,95 1,05 1,11. 1,06' 0,75 0,96 ** 10,08
dlﬁtal water DL .0478..0,8k €y94 L0077 0,97 0,87 0,90 ‘§O,10
Smut(mh;ps‘OOOs/ 8 | 15,6 . 14,1 . 16,2 . 21,9 : 36,1 : 10,3 19,3 - o=
ha Guring season) ? 15,2 | 17,6 : 18,4 . 31,4 37,9 28,7i ¢£8B,2 - { -

Increavlng the level. of lrr;ga*1on led o highly 31gn+ricanu increases in

sned or burnt. The

r.-l-

the yield of both cane and suger whnether the cane was
response vas, however, grea+er wnen the trash was burn?t (ﬂlg‘ 1) _
| At opWimum levels o- 1rr1vation . purning was. hlél_ -superior - -te trashing:
At the lower and hlgkeﬂt levels, newever, there was little yield advantage to
burning while at the lowest level, trasiing wos zuperiocr to burning.

If trash is burnt the opiimum level of irrigation appears 10 be treatment
%2 (a consumptive-use figure of 84% for the first 8% months and 60 for the last
32 monuhs)J although treatment W5 produced the highest yield of sugar per unit
cf irrigation water apylied.

Increasing irrigation level increwscd stali counts bu* +c ded to reduce

diemeter of cares. Sirilarly burning increaced the rumbar of canes but tended

tc reduce diameter particularly ot tue lower lovels of icrigation (Pig. II).
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Sucrose %, as in the pust, peaved at the intermsdiate levels of irrigation
and it is viorth noting thet ihe drying-off of ircatment Z resulted in a highly
significant increcss in the zucrose content. {The sucrose content of treatment 2
was 0,77 nigher than that of treatmwent 3).

T Althougk fibre conient and puriisy ended. to ingrezse with burming, E.R.5.C.,

lilre sucrosze %, was wnaffected. Fitre content and purity both tended t6 be increas

by incréasing levels of irrigation, L S

3

Water use efficiency expressed as kg sugar rroduczd por m” irrigation water

applied, tended to peak with an application of 510 rm of watcr (ret) where trash
vizs burnt, and with 3C6 mm whero it was not burnt,

TABIE 3., Urea ve., A-moniwn Hitrate

ABRICNIUN | L.S.D.
VA MTATE | 57 1F SIGNT FLCAKCE
|tons cane/hectare 12,9 102,53 | 2,5 3,4 KS
;Estimated recoverable sugar 4 12,35 12,19 ! 0,36 0,48 NS
Ecane . ‘ ]
o ot e 1z w24 045 0,57 E
iStalk count '000s/hectare 172,0 175,2 5y 7,6 NS
!Stalk diemeter {miliireters) 20,6 20,5 | 0,3 0,4 ik
% Lodging 55 61 | 4 € | ¥
%Sucrose % cane 15,3 15,2 ; Cy3 0,4 NS
{Erix % cane 19,7 20,¢ ;i 0,7 0,2 NS
éFibre % cane | i 11,7 1i,C : G, 0,9 T
% Purity 77,7 76,0 ! - - -
kg Cane/w” irrigation 1,8l 1490 0 0,47 0,70 | S
%g Cane/m” total water 7,51 1,52 | 0,21 0,28 NS
kg Sugar/ma irrigation - 1,82 1,75 1 0,06 0,09 . IS
kg Sugax/mBItotal water 1 0,94 o, E G,03 0,04 ¥s
g:gz:m(ﬁrlﬁps'rooos/ha during ez : ) ) )

Lodging was spperently not affected by trash menagenent although it was significantl
affected by irrigation level, being considerabiy higher (then treatment 4) at the 3
highest levels of irrigation and hegligible at the 2 lowest.

Hitrogen caryier

Only fibre content and lodging were affected by nitrogen carriers, The
application of urea resulted in a higher fibre content which apparently resulted in
less lodging than the application of ammoniun nitreate.

Smut |
The occurrence of snul was highest in cone irrigated according to 2 consumptive

uge factor of 0,53 (Fig. V) out was gimiler in tne drier and wetter -treatments.

by

Burning trash seems to reduce the oreurnence o

- -
& SAPITIY



Foriar analysis

Ho consistent effect of irrigation level

on-any of the nutrienis situdied {(Table 4).

TAELE 4,

Foliar

Arslvsis (Sampled 19/4/72.

or trash management

A/,

42{)0,/}/' e

could be detes- [

, i A BRSO
E;-?Uffﬁmm B/T 1,0 | 0,84 C,84/60  C,58  ¢,55 0,37 J?E‘.Aﬂ
% 4 - %1,84 1,86 1,82 1,30 1,06 1,12 .r.*._,a"(_.?
J T 1,82 1,67 1,50 2,05 1,00 1,87 ;1,891
E g B 10,24 0,22 (23 0,24 0,22 0,27 | 0,23,
VT 0,3 C,22 0,27 0,24 0,22 O,24 | 0,23

g B L,e2 1,487 1,46 - 142 1,38 1,5% | 1,46

1,46 1,52 1,51 1,56 1,43 1,50 | 1,50

ca%$” "B .0,307 6,28 :0,31 0,30 0,28 €,29 | 0,29

T 10,28 ° 0,23 (0,29 0,06 0,28 0,25 10,28

.g % B .0,18 ; 0,18 :0,20 0,19 0,20 0,18 1 0,19

| o ' 0,20 - 0i21 . 0,21 0,19 ©,1 ©,26 ' 0,20
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Catelogue No:

This crop:
Site:
Altitude:
Soil:
Variety:
Degign:

Fertlizer:

Level {(kg/ha)

Carrier

IRRIGATION X TRASH X N-CARRIER TRIAL 4200/1/5R

SOUTH AFRICAN SUGAR INDUSTRY

AGRONOMISTS®

ASSOCIATION

Rainfall on crop:

S0il analysis:

105

5th ratoon

R.5.A. Expt. Station

410 m

P E 1 sandy clay loam

NCo 376

Split plot

N PZOE

174 84

Treatment S.supers
£97 mm

pH

0.M.% .

Cond.
Ex K

Ex Ca
BEx Mg
Ex Na

(ca612) 5,5
1,3
{(mmhos/cm) 284
(m.e.%) 0,90
11 6,?
" 2,26
u 0,76

Age: 11,7 months
(1.12.71 - 21.11.72)

Object: To determine the effect of various irrigation regimes on cane yield

and recoverable sugar.
trash blanket and any interaction with levels of irrigation.

compare urea with ammonium nitrate as N-carrier.

Resulis

TABLE 3 Irrization Levels

To compare the effects of burning with a

To

W RRT GATION | : | é : ; L.5.D 1C.V. SIGNIE
! i w1 i w-, i W2.x_ : ._. ) e a a . H -.f . , TNl @
(TREATMENTS ; (0 e W5 We 27 S ©  lzEven
; i y ; ' = : :
iPAN FACTOR (NET) | 1,0 0,84 3’247 10,68 0,53 0,37 I- - - .-
TRRIGATION (M) i 1224 1020 867 :7i4 510 306 |- - - -
TOTAL 5 : : f ;

PREGI BT TATION | 1821 1464 1617 1311 1207 903 |- - - -

ifons cane/ha. ’ 120,3 ¢ 120,5 © 113,3 1 08,3 88,5 | 65,7 [6,8 : 9,4 | 6,0 [¥**
Z.R.S. % Cane 1 12,09 11,84 12,87 [ 12,78 12,86 :131,17 {0,801 1,12 | 7,1 | **
T.E.R.5.H. | 14,51 : 14,26 . 14,58 | 13,82 11,24 : 7,32 {1,19: 1,65 | 8,3 |*¥¥
Stalk count ’ . : o § b
i‘OOOs/hectare ! 18,7 178,3 172,0  180,0 173,4 1156,1 112,87 17,8 { 81 *i
Stalk dismete : : L ; X : : ,
() T | 20,30 20,4 20,8 20,37 20,5 . 2L,C |0,4 & 0,5 3,2 %
% Todging 98 92 97 59 3 - 0 24 .35 19 | *

g SucTOSC %o cane | 14,81 14,8 15,7 15,6 16,0 = 14,5 10,7 = 0,9 | 5,2 |#¥X

& % cane | 18,60 19,4 20,1 19,9 21,0 20,0 [1,7 © 2,3 | 2,4 [N 3
Fibre % cane ! 12,81 11,6 11,4 . 11,3, 10,7 . 10,7 {1,6 : 2,2 14,9 ¥ 8
o Purity P 79,60 76,5, 18,1. 78,40 76,2 0 72,5 |- - - |-

i 3 i i- h '. H : —;_

kg Cane/m ; . : L ! P

i rigation 1 9,83 11,81 13,07 15,17 17,16 21,48 [1,65 2,28 | 7,3 E**ﬂ

| 3 ! 5 , co

g Cene/m | ; : ; i b

total water | 6960 Ty45 7,74, 8,26 7,91 7,28 {0,64° 0,83 6,7 L
3 : ; ' : i : i

kg Sugar/m t : . : : : { oy

{rrigation ; 1,19 1,40 1,68 1,94 2,20 0 2,30 :0,22] 0,31 ; 8,8 | X

kg Sugar/m ' o . : i - f . b

#in treatment W2, 0,84 x Pan was
applied for the iast 3% months,

applied for the first 8% months while C,60 Pan was



significant cubic function. This was due to a relatively small
increase in tons cane per inch water applied from W6 to W5 and from

W3 to Wi. Larger increases were obtained from W5 to W4 and from
Wh to W3, This is shown below,
| Tons Cane/acre i Additional Tons Cane/inch Water
Treatment Increment Water (in.) Increment
Wl - W3 0.9 8 0.1
W3 - Wh 10,6 8 L.k
Wh - W5 Ta1 6 1,2
WS - W6 3.5 6 0.6

The snzll increment from Wl to W3 is evidently an example
of the law of diminishing returns. On the other hand, the small
increment from W5 to W6 is probably due to the fact that the high
degree of stress imposed on the crop resulted in such a degree of
foliage destruction that each irrigation was followed by.a period
of canopy renewal before additional cane could bhe formed, This
is evident from weekly height measurement graphs which show a time-
lag following each irrigation in W6 before growth is resumed. This
was not observed in the wetter treatments.

The selection of the most economic level of dirrigation
can bé determined from the data on tons cane/inch water. Although
W6 (0.37 pan) actually gave the highest yields per inch of irrigation
water (1l.37 tons/inch) this was due to the fact that there was a good

rainy season (23.6 in. on the crop) and most of the growth was made
W3 (084 pan) followed by W4 (0,66 pan) gave the highest
vields per inch total water (rain + irrigation):
cane per inch total water.
most economic treatment.

on rain.

0,85 and 0.79 tons
W3 (0,84 pan) thus appears to be the

Lodging increased markedly with increasing irrigation:
from nil for W6 & 5, 4% for Wh to 34% for W3 and 61% for Wl.

Nitrogen Carrier vres| SuIPBAte of | C.V.. |Leside | Les.ds
| Ammonia % b 1%
Tons cane/acre 51:3 52.7 5.3 1.1 1;5 ﬂ
Sucrose % cane 1.4 14,0 5.5 0;5 Ouk
Tons sucrose/acre ?;33 ' 7437 73 0.22 0;29
| Stalk count (1000s/acre)] S53.k4 53,2 b0 | 0.9 1.2
Lodging ' 13 20 95 & 9
 Height 7.5 7.5 - - -

Sulphate of ammonia resulted in significantly higher cane
yields (1.4 tons/acre} than urea but significantly lower sucrose
content (0.4%) . to give virtually identical yields of sucrose per

acre with urea.

Carrier had no effect on stalk count but urea
produced significantly less lodging than sulphate of ammonia

(Experiment 6400/2 also showed identical trends in the comparison
of urea and sulphate of ammonia).
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Interaction: Irrigation x Carrier.
il t2 w3 i WS W6 Mean
) TONS CANE/ACRE
Urea 61.7 |49.9 | 61.1| 50.9 | w.0 | 40.0| 51.3
Sulphate of Ammonia | 4.1 |[52.3 | 62.8 | 51.5 | 44,2 | 41,2 52.7
Mean 62.9 |51.,1 | 62.0 ] 51.2 | 44,1 | 40.6
L
Les.d.: body of table (5%) 2.8  (1%) 3.7
SUCROSE % CANE
} Urea 13.9 [1%.9 | 13.9 | 1.7 | 15.4 | 142 144
i sulphate of Ammonia | 14,3 ]33.2 | 1k.0 | 13.8 | 1.8 | 13.7| 1.0
F Mean 14,1 {13.5 | 14.0 | 14.3 | 15.1 | 14,0 .
- - ‘ -
L.s.ds: body of table (5%) 0.8 (1%) 1.0
. TONS SUCROSE/ACRE
Urea 8,60 [6.90 | 8,48 7,48 | 6.77 | 5.72] 7.33
Sulphate of Ammonia | 9.17 |[6.86 | 8.81 | 7.14 | 6.54% | 5,68 7.37
' Mean : 8.88 16.90 | 84651 7.31 | 6.65 | 5,10
L.s.d.: body of table (%) 0;54. (1%) 0.72
4 STALK COUNT
Urea 52.1 [S54.6 | SL.1| 54.9 | 52.4 | 55.5| 53.4
| Sulphate of Ammonia | 54%.9 |52.3 | 53.2 | 53.3 | 51.8 | Skl | 53.3
Mean 53.5 [5%.5|-52.2| S4.1 1 52,1 | 54.8
 L.s.d. body of table (5%) 2.1 (1%) 2.8
LODGING
Urea 51 1 24 3 0 0 13
Sulpbate of Ammoniaj 71 | 1 Ly 5 0 0 20
| Mean 61 1 A L 0 0
L.s.d.: body of table (5%) 16 (1%) 21

The interaction Irrigation x Carrier was significant for
stalk count only; however, the linear function of Irrigation x
Carrier interaction was significant for all factors except cane
yields Details of this interaction are as follows:

Although there was no overall difference between urea and
sulphate of ammonia in sucrose yield/acre, sulphate of ammonia
significantly outyielded urezs at the highest level of water applicatiocn.
At lower water applications, differences were not gignificant, but
tended in the opposite direction, as shown on the graph. These
trends are brought out even more markedly in the stalk count plots,
where the sulphate of ammonia treatments had a higher stalk count
in the wet treatments, but urea higher in the dry treatments. It
is difficult to visualize this as a genuine effect and it is
probable that the variable stand originally obtained in the experiment
(due to planting under excessively hot conditions) resulted in the
variable populations obtained.



Cat. No:

ihis crops
Site:
Altitude:
Spil:

Varietz:
Design:

Fertilizer:

Tevel (kg/ha)

Carrier

Rainfall on crop:

135

Object:

“TResulta:

SOUTH AFRICAN SUGAR INDUSTRY

AGRONOMISTS! ASSOCIATION

Irrigation % trash » N carrier trial 4200/1/6R

6th Ratoon

Experiment Station

410m

P E 1 sandy
NCo 376
Split plot
N

174
Treatment
¢16,7 mo

clay loam

PEOB

84

Single supers

Soil Analysis:

pil {CaClz) 545
0.M. ¢ 1,3
Crnd. (mmhos/cm) 284
Fx. K (m.e.%) 0,90
. Ca (m.e.%) 6,70
Bx. Mg (m.e.%) 2,26
Ex. Na {m.e.%) 0,76
Age: 12 months
(21/11/72-23/11/73)

To determine tne effect of various irrigation regimee on cane yield

and recoverable sugar.

action with levels of irrigation.

To compars urea with ammornium nitrate as N carrier.

“utle 1 Irrigation levaels

To compare the effects of burning with a trash blanket and any inter-

TRRIGATION Wi W3 wWoF L HRE T3 C.D. C.V. T Signdi]
TREATMENTS : % 1% level |
PAN BACTOR (KETT) { 1,0 0,84 10,84/ 10,681 0,53 |0,37
‘ 0,6
IRRIGATION (1MM) 1581 {1275 | 1173 {1020 | T14 459 .
i
ITOTAL
FRECIPITATION (MM)! 1998 {1692 | 1590 |1437 1 1131 ; 876
Tonnes cane/ha 126,8 § 116,91 110,0 | 84,7 | 48,4 | 30,6 19,61 | 13,28 | 12, 37] ¥**
E.R.S. % Cane - 13,12 12,865 13,01 § 11,72 11,321 9,34 1,16 } 1,61 | @,40 | ¥#¥
T.E.R.8./ha 16,66 } 15,22 1 14,07 | 9,99 | 5,75 { 2,88 11,50 | 2,07 {15,97 *** |
Stallk count 171,2 §169,0 } 167,4 ;171,86 160,9| 135,9 [12,82{ 17,73 | 7,11 | *** !
j’@ s/hectare l !
b {
s lodging 56,2 |322,2 32,5 ;O 0 O - - - -
Sucrose % cane 15,1 14,9 | 14,8 13,7 | 13,8 | 11,4 j1,11 § 1,54 | 6,48 | *¥*
Brix % cane : 17,0 16,9 |16,8 [15,9] 16,0 | 13,8 {1,01 | 1,40 [ 4,27 ***
Fibre % Cane 13,8 p13,6 13,3 (12,74 12,9 11,7 0,59 i C,8 6,90 | ¥
% Purity ' 88,5 [88,7 ; 87,6 86,0 | 86,2 y82,2 (2,20 ¢ 3,1 3,32 | w |
ks canc/md ! 8,02 9,17 /9,38 8,301 6,78 } 6,67 |- - - - ;
irrigation i . ! ;
kg cane/m> | 6,35 16,91 |6,92 {5,891 4,28 | 3,49 |- - - - ;
total wateg i - !
kg sugar/m’d 1,06 j1,19 ‘1,20 {0,984 0,81 10,63 - - - - !
irrigation i }
kg sugar/m? lo,84 to,20 jo,89 |o,70 1 0,51 {0,335 §- - - -
total water i l_ :
vl ! l s
+In treatment W2, 0,84 x Pan was applied for the first Sﬁrmonths while $,60 Pan was

applied for the last 3% months.

L

L]
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Sucrose % cane tended to be s

Brix % and Fibre % shoved the smic Lrords an’

There wes a decrease in pardity with

3/, . 4200/1/6R

hegd at ihe »ioh levels of ivrization (Wig. C2).

s lneresaed by burndng.

decronsirnT 1relgaiion.

lLodging was increased by inerciusing Inwiliuon.

Bmut was apparently waffected by izoi2iinu or trovhing.

Table 5. Urea vs.

Amiioniwm nitrate

—— ———— . - i trw = o A

Urea

Tons cane/hectare
Estinated recoverable
sugar % cane

-t
sugar y: cane

7 Lodging

Sucrosefﬂ cane
Brix % cane

Pibre % cane

|‘-}L’- Purity

Tons estimated recoveruvle

Stall counts '000!'s/hectere

13,0

i 86,4

CAEmOLiU | GeWe e
niteate % 1 1E |SIGHIFLCARCE
T
88,19 | 4,350, 5,51 WS
| : -
11,9") iLJ,!L iO,{)) NS
i i
11,00 ¢, io,ﬁi \ 5
!
162,71 | i,7% }6,30 "
i
20,8 - [ - -
i15,94 10,37 10,4 WS
16,1 0,70 10,37 3
: : i
13,0 10,57 { 0,49 | N&
56,6 1,18 1 n,n7 i s |

ILitrogen carrier

There were no significant differences vetveen nitrogen curriers (TABLE %).

Foliar analvsis

o consisient offect of drwdjutior level o trash mzuagenent could be detected

on any of the nutriente sbtudiod.

Table 4 Foliar analyiis

- A bt

' 2AH TACTC
FUTRIENT | B/T {1,0 ]0,:34 io,a4/b,e c, 7! Mesn
% B 1, 1,04 Ted 1,5¢
T (1,82 e ,0n Y 1,80
P % B {0,22 |o,22 ! p,22 O, F 0, %2
T 16,22 10,20 | 0,02 C,2n {0,020
K % B 11,36 11,42 | 1,45 ] Ly ¥
T 1,3% 1,44 1,00 : 1,42
Ca B 10,31 10,25 0,45 ¢, 0,752
T 10,29 [0,23 | 0,28 Gy 0,71
g B 0,20 10,180,158 lo, 0,1
T 0,20 {0,15! 0,12 o) 0,19
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2/.+.4200/1/6R
dable ¢ dreash Hanagement x Irrigation interaction

@ i % i { ' { signif.| ¢€.D.
TREATMEN.S Clw W W2 | 174 w5 £ Mean 'Uean 5%, 1%,
i ’ r Body of
. | i ‘ Table
Tomes cane B 131,3 |121,1]109,8 31,0 [43,2 l24,9 [as5;2 | s 33,ﬁ9
per hectare T {122,4 112,7 | 110,30 , 8,4+ |53,5 136,4 87,2 29,24
. !
E.R.S. % C. B (13,28 | 13,40 }22,90 ) 11,70 {1i,62 [9,33 (12,04 | KS 1,30
T }12,97 112,60 12,77 [ 13,74 12,02 !9,35 + 11,90 1,74
) _ Lo T D : . .
T.E.R.S./ha B [17,46 | 16,19 | 14,13 | 2,59 |5,04 2,35 11C,80 | NS 5:59
T 115,87 { 14,24 124,01 i10,59 6,46 3,42 110,73 : thy 18
Stallc count B |188,0 1 183,75 1 167,7 [ 191,1 1 173,2 {1535,4 {17657 } ¥ 26,34
'000s/hectare T | 154,4 | 164,23 | 147,1 | 152,2 1 145,8 $135,5 [148,7 35,07
Sucrose % 5 115,31 1 15,33 [ 14,00 lls,ao 13,68 |11,38 |14,07 N5 1,23
cane T | 14,32 § 14,54 114,60 123,58 | 13,92 111,32 11%,30 1,63
)
Brix % Bi15,2 |17,2 [17,¢ Ile,a 15,6 113,9 16,3 | ** 1,07
cane T} 16,6 [16,6 |15,5 15,6 15,6 [13,8 [15,9 1,47
} ]
Fibre % B 14,1 (13,8 13,6 ;15,2 ~15,4 12,0 |13,4 | %K% 0,34
cane 13,4 {1%,2 |12,9 i39,1 12,5 111,5 112,56 1,12
% Purity B |83,0 89,0 [8G,6 {o5,¢ (85,5 [62,0 |86,1 iWS 2,93
Ti89,0 |e7,7 |38,0 lwi,1 [si,e 1s2,4 186,8 3,90
Lodging B [56,9 28,6 (22,5 10 v 0 16,6 | - -
7 55,6 35,6 {42,5 10 0 o 22,3 -
Smut whips B 129,01 | 35,75 1000 (53,29 46,89 120,69 135,42 1 - -
'000s,/ha T 141,10 ;33,68 | 45,57 | 65,02 lco,44 36,69 | 47,08 -
kg cone/n’ E| 8,30 1{ 6,50 | 9,561 7,94 | 6,5 | 5,42 | 7,761 - -
irrigation T | 7,74 8,34 9,381 8,67} 7,49 | 7,93 | 8,34 -
kg cane/n’ B 6,57 7,16 | 6,91 5,64 3,82 , 2,34 | 5,49
total water T, 6,13 | 6,60 ) 6,32 1 6,15 | 4,73 | 4,16 | 5,79
kg sugar/n® B | 1,10 | 1,27 1,20 ' 0,94 | 0,71 | 0,51 | 0,96 - -
irrigation T 1,00 5 1,12} 1,39 1,02 | 0,90 | 0,75 | 1,00 ! -
kg sugar/m’ B! 0,87 i 0,96 0,89 | 0,67 | 0,45 | 0,27 { 0,68 | - -
total water T | 0,79 0,341 0,88 0,72 0,57 | 0,39 ' 0,70 : -
Increasing the level of irrirsation led to highly significant increases

in the yields of both cane and sugar wheiher the cane was trashed or Hurit. The
response wag, howvever, greater when the trashi was burnt {Fig. 1),

-At optimum levels of irrigation burming was highly superior to irashing cxcept
where cane wus dried off (W2). Burning was moot advantageous at the highest level of
irrigaetion and trasning most advantagcous at the lowest levels.

High levels of irrigation producued nigher yvields.of sugar per unit irrigation

vigter applied.

Irrigation had little infiucnce on stalls counts oxcept at the lowest level where

counts werc considerably lower. Trashing reducci stalk counts at high levels of

irrigation.
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