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" TERMINAL _REPORT

. Harvest dates |

‘Location:

Soil type:

- Treatments:

SOUTH AFRICAN SUGAR INDUSTRY

AGRONOMISTS' ASSOCIATION ' - Cé\ﬂ .

7300/15 : DRYING - OFF X NITROGEN TRIAL

f

CAT. NO.

Obiect:

Planted:
Terminated: f f

and ages:

N

. Variety/Spac 1

Fertiliner:

(kg/he)

-Rainfall/Irrigation:

1437

To determine the effect of drying-off by ceasation of
irrigation at predetermined periods befors harvest on
the response of sugarcane to levels of nitrogen for-
tiliser on Chiaumbanje basalt poilse.

31.8.86 (formerly 4200/10 :

Irrigation x Nitrogen trisl
until.11,10,82); : .

7.10.86 after the Tth ratoon.

Crop. " Harvest Age (monthg)
4R . 10.10,83 12,0
SR 8.10,84 1,9
6R 8.10.85 12,0
TR 7.10,86 12,0

Chisumbanje Experiment Station.

Black baaalt derlved from vertimol elay & 1205m deep,
: Randomised blocks with split-plotp, 5 replicationa.

‘N00376 in 1,52 rows.

N P05 K0

4R ‘Various 100 60 . .
5R "o 100_ 60
6R weo 60 60,
TR n 60 60

Rainfz]l{mm) Irri .1 n
4R 400 Variable
5R 445 .
6R 715 n
TR N 563 . . n o

8) . Whole-plot treatments : Four drying-off commence~
ment dater cre determined by calculating the pred
ted class *4’ pan deficit at harvest if irrigation
was stopped on these dates, Pogsibility of raine
fall during thise period was assumed to be nil,
Assuning a harvest date of 7.10.86, the treatments
were as follows in the Tth ratoéon:
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Predicted accumlated - Mw
evaporation deficit  Days before |Date of lsst

Treatment _ (wm) —harvest | irzigatiop
S m S 150 ' 20 17.9.86
- D2 - - 250 E .35 1. 2,9.86
D4 B 0. 22,7.86
b) Split-plot treatments: consisted of four nitrogen
- levels: _ . :
: " 4th, Sth and Tth xatoons 6th _ratoon
M1 60 kg/ba N : ' 90 kg/ha N
N2 120 kg/ha N o ' . 180 kxg/ha N
N3 180 kg/ha N , _ 270 kg/ha N
N4 - 240 kg/ha N o 360 kg/ha N
! '+ The nitrogen was a.pplied ag ammonium nitrate in
two equal applications at 4 and 8 weeks after
harvest. The sixth ratoon crop received an extra
5086 of nitrogen in a third epplication at 12 weeks,
Conduct | &) An in-row furro‘w system of irrigation waa used based on
8 Clags 'A' open pan deficit of 50mm at full canopy.
.~ b) Drying-off treatments in the 6th and Tth ratoons were not
_affected by water shortages as they were in the 4th and
5th ratoons, - . '
a) Irrigation data: Irrigation was stopped as scheduled for all drying-off

dates in the 7th ratoon, and actual accumulated pan deficits at harvest

were: Accumilated pan deficit from dat
‘ . C ~ Arrigation gesged to harvast
" atment , Predicted Agtual
' M -150um -133m
D2 250mm © 236mm
D3 _ 350mm 350mm
D4 450mm 457 mm

" Rainfall interference in the 7th ratoon wes negligible with a total of

"deficite at harvest for the different drying-off regimes, over four ¢

Tmy falling in the drying-off period, as apposed to 53mm in the 6th ratoon,
The 7th ratoon drying-off treatments were the best of the four orop cycles
as ghown above by the good egreement between the actual and predicted
accumulated pan deficits at harveast (eee also Table 6), The accumlated
TOp
cycles, were less than thome predicted by a mean value of 29mm,’ '
Relevant irrigation date for the 7th ratoon were as follows overleaf:
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2 L2 0 D3 24

Pre-drying-off period
No. of irrigations 19 19 19 19
Amount (xm) 997 988 . 9T - 967
Mean epplication{mm) 53 52 51 51
Drying-off period : .
No. of irrigations 1 5 3 1
. Ammount {mm) 352 258 136 - 42
Mean application(mm) 50 52 45 42
Water applied ' , _ ' _
Total irrigation (mm) 1 349 1 246 1107 1009
Total reinfall (mm) 563 563 563 - 563
Total water applied(mm) 1 912 1809 1670 1572
Yields :
Cane yield t/ha 108,87 120,47 117,87 118,15
ERC yield t/ha " 14,36 16,59 16,26 16,96
Efficiency of water use , :
~ Tonnes cana/ha/100mn 5,69 6,66 7,06 Te52
ERC t/ha/100mn 0,75 0,92 0,97 1,08

There was & linear improvement in water-use efficlency for both eans and
ERC yields with length of drying-off period as in previous ratoona (uee
Table 6). Efficiency of water-use dropped from the 4th 4o 6th ratoons .
due to a progressive increase in total water applied with each ratocn,

The emall improvement in effioienoy in the 7Tth ratoon over the 6th ratoen -
wap due to an increase in both cane and ERC ylelds.from the 6th to Tth
ratoons, Treatment D4 (450mm accumulated deficit) gave a mean incresse
of 1,17 t/ha ERC over treatment D1 {150mm prefioted acoumilated deficit),

with a mean gaving of 27Tum in irrigation applied. Thic water saving wag
equivalent to between 5 and 6 irrigations . -

Yield detet Relevant yileld data for all four orop oyoles are shown
in Tables 1-3, - c :

1) —off tr ntg. There was a conpistent, significant improve-
ment in ERCY ocane with length of drying-off period., In the 6th and . .
Tth ratoons this improvement resulted in e significant inoresse in
sugar yield, because there wes no gecline in cane yield with dryinge

off, es occured in the 4th and Sth ratoons. Troatment D4 gave the '

best sugar quality and yield in all ratoons except the 4th, when D3
had the best sugar yield. " -

11) Nitrogen Treatments. Both ERC.and cane ylelds showed a quadratis
response o nitrogen in the 4th-6th ratoons, vwhereas im Sho Tth weteon
cane yield declined linsarly and the ERC yield showed no response, -
ERCY oane showed a quadratic response to nitrogen in the 5th and 6th
ratoons, with a linear deoline in the 4th ratoon and a linoar inerease
in the Tth ratoon, ' . Y A
The N1 nitrogen treatment showed an atypical increase in cane yisld
from the 5th to 7th ratoons, such that it had the higheat yield eof
all nitrogen treatments in the 7th ratoon. Likewime, tyeatments N3
and N4 had lower cane yields than expected in the 6th and Tih ratoops,

In an attempt to explain these ebnormalities, foliar N levels were
examined ard are presented overleaf: : :

4/0!00- .
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Kitrogen Foliar N at # 22 weeks

treatmenta 4R SR 6 E, Mean -
1 I 1,60 1,42 2,02 1,94 1,75
N2 1,65 1,55 2,08 1,95 1,81

- N3 1,71 1,67 2,10 1,95 1,86 -
N4 i 1,76 1,74 2,09 2,00 1,90
Mean 1

68 1,60 2,07 2,00 1,83

o

Mean folier N¥ incressed shoxrply from 1,60 in the 5th ratoon to 2,07

in the 6th ratoon, and only declined slightly to 2,00 in the 7th ratoon,
In the 6th end Tth ratoona there was little difference between trea®s
mentg, whereas in the 5th ratoon there was 2 marked linear increase in
foliar M% with nitrogen level as might be expected. '

4i1) Drying-off x nitrogen interactions. Significant interactions were re-
corded for cane and ERC yields in the 4th and S5th ratoons (see Table

5). £%'60 kg/ha N, cane and ERC yields in both seasons declined with
increase in length of drying-off period. .

In the 6th ratoon only ERCY cane showed a significant interaction,

At all levels of nitrogen there was & general increase in ERCY% oane
with drying-off, the largest increases being at the 180 and 360 kg/ha
N levels. ' ' : -

There were no significant interactions in the ;Ith ratoon crop.

0) Sialk ehirncterjstica: :(§ee Table 4). Dryingeoff. ireattents shoved little
or no variation in stalk characteristics except that treatment:D1 differed
from D2-4 in the following respects: '
i) It had the highest stalk population in the firat three crop cyoles,

and the lowest population in the Tth ratoon.” |
11) T+ lodged more, with lodzing being most severe in the 7th ratoon.

Stalk 1engthé increased with incrensing nitrogen level up to 180 kg/ha N,
but stalk diameters and lodging were not affectéd. There was a trend for
stalk populations to decrease as nitrogen levels increased, with N1 ghowing
& much higher population than'other nitrogen treatments in the Tth ratoon.

DISCUSSION

The sharp increase in foliar N% levels for all nitrogen treatments, especislly

treatmente N1 end N2 from the 5th to 6th ratoons, suggests that the trial may -

heve received more than the extrs 50% nitrogen noted before. Other evidence

to support this theory was that:

1) Foliar N¥ levels did not drop much from 6th to Tth ratoons, suggesting
that the extra nitrogen bad a residual effect on the 7th ratoon.

i1} Growth in the 7th ratoon was noticed to be very vigourous before any
nitrogen was aspplied, which also suggests there was regidual nitrogen
from the 6th ratoon, ' ‘

111) The progressive increase in cane yield from the 5th to 7th ratoons in the

l:;/treatment, which is unlikely to have been caused by a mere extra 30
m N‘

5/0.0..
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§v) The marginal foliar N3 level used by ZSA for samples taken in Mavek fs
1,80, therefore all nitrogen treatments were well above marginal levels
in the 6th.end 7th ratoons. '

These high nitrogen levels in the last two crop oycles interfered with the
anticipated quadratic yield response, such that by the Tth ratoon the ERC _
yield response to nitrogen waa non-exigtent, ” L

The significant ERC yield reeponse to drying-off in the last two orop cycles
" would elso eppear to be linked to these high nitrogen levels becausei
1) Cane yield @id not deoline with drying-off in the 6th and. Tth retoons,
as there was an edequate supply of nitrogen in all treatments,
~ i1) Conversely; the general decline in cene yield with drying-off in the 4th
and 5th ratoons was due largely to the decline in the low nitrogen
(60 xg/ha N) treatment (mee Table 5). .

Trestment D4 (450mm predicted deficit) gave the best ERC yield except in the 4th
ratoon, vhen the trial experienced water shortages prior to drying-off, The
" total aveilable moiat\meszM) on this site was eptimated to be 150um, thoree
fore an accumulated deficit of 450mp (D4).would be equivalent to 3 x TAM,

This result szrees with results from & previous trial (7300/14), where the
treatment with a predicted deficit of 3 x TAM gave sugar ylelds as good as

thoss for the control. o

CLUSION
Results from this trial show that cane on Chisumbanje bassalts eould be driede
off to an acoumlated deficit of '450mm (ot_‘ a value cquivalent to 3 x total
. aveilable moisture on shallower soils), without adverse affect on yield provided:
a} the cane had not been water-stressed prior to drying-off, and ,
b the supply of nitrogen had been adequate throughout the growth of the orop.
The benefits of this drying-off regime over drying-off to an accumulated defioit
of 150mm were: . . o
a; A considerable seving in water (equivalent to between 5 and 6 irrigations).
b An improved quality which gave an improved ERC yield, provided thers was

no decline in cane yleld. . .

There was an-interaction between nitrogen and drying-eff in that when nitrogen
atatus wen low, cane end ERC yields doclined with length of drying-off peried,
The anticipated quadretic yield response to nitrogen wes disturbed by extrs

nitrogen applied in the 6th ratoon, giving atypical responses in the last
tvo crop eycles, :

The trial was terminated after the Tth ratoon, inspite of clear-cut results,
because it wes proving difficult to manage from & distence, ‘

v'86
1o



1300/15_ DRYING

- OFF x NITROGEN _TRIAL

TABLE 1_ 3 cANﬁ YIELD
N CANE YIELD t/ha
TREATMENTS 4R 5R 6R 7R | Mean
Main plote: b
1] , 107,58 {113,07 | 110,93 | 108,87 | 110,11
D2 105,34 110,05 | 109,79 { 120,77 (111,49
D3 103,14 |109,81 | 112,74 1117,87 110,89
D4 96,55 |108,58 | 110,54 | 118,15 | 108,46
Significance * N,S. NeBe Ne8e -
L.S.D. Prw 0.05 6'58 1 - - - -
P = 0,01/ 9,22 | = - ~ -
8,E, Main plot & 9,54 | 13,06 { 9,61 | 13,84
2,13 2,92 " 2,15 5,09

8.E, Drying-off mean %
C.V.%

98, 13

8, 66

R 31 ¢

N1 77,62 76-02 120,34 | 93,03
§2 105,38 111,61 [ 116,28 |1156,62 [112,47
N3 115,45 ]126,70 113,36 117,11 [118,28
N4 107,68 1127,19 | 115,49 111.59 115,49
'Lmu effeot FTHED FH i Wit -
Quadratio effeot o 3 a3 - -
cubio effaot . C - - * - -
L.8.D. P = 0.05 5.91 6 55 7’43 3.74 -
P = 0,01 7,89 | 8,751 9921 4,99 -
8,E, sub=plot & 9,27 | 10,28 | 11,65 5,88 | =
8,E, Nitzogen mean 2,07 | 2,31 2,61 1,31 -
.V. . 8,99 9’31‘ 10’50 5'05 -
e e o
Iﬂtamtionﬂ . e e K.8. N.B. -
. ' - gyt e - - -
i Trial mean - 103,16 ]110,38 | 110,94 |116,41 |110,22



00/1 IIRYDTG - OFF x_NITROGEN 'I‘RIAL

ABLE 2 & . FRC % CANE
o ERC % CANE
TREATMENTS

4R 5R | 6R R Mean

Main plotg : - - -
D1 o 13,43 | 11,74 |11,38] 13,20| 12,44
2 L 13,81 | 12,15 11,89 { 13,87 12,93
D3 : 14,24 [ 12,54 |12,53 | 13,80( 13,28
D4 _ 14,39 | 12,84 113,19 | 14,22} 13,55

‘Bignificance R ek Wk * -

ISD P = 0,05 0,22| 0,27} 0,43 0,49| -

P = 0,01 0,31 | 0,38 o 60| 0,69 -

§.E. Main plot & 0,331 0,40 | 0,62) 0,7¢| ~

S.E, Drying-off mean S 0,07 0.09 [ 0,14] 0.16] «

covn%

, .s.Bb,lmgmhfxw.ﬁhdh.mwwu,mmm A T S
M. % 14,25 112,45 111,91 | 13,54 13,03
N2 : 14,17 { 12,06 [12,35 | 13,73} 13,08
N3 13,05 | 12,34 12,39 13.87 12,9
) f] 13,61 | 12,42 {12,33 | 13,96 | 13,08
Linear effect ek N5, | ¥ LA
Quadratic effect N.S. * ** - -
Cubie effect - - T - - -
ISD P = 0,05 0,18 | 0,26 | 0,23 | 0,32] =

P= 0,01 0,241 0,35 | 0,30} 0,43 =
5.E, Nitrogen noean & 0, .06 0,09 | 0, ,08 0,11 -
c.v;% 2,02 | 3,30 2,91 3,70 =
Interactions NeBe | NoSo | DN' | Ny8a| =
- - N o -

| Trial mean . 13,97 {12,32 13,77 | 13,08

Y —y

12,25



00/15 DRYING - OFF x NITROGEN TRIAL

TABLE 3__: ERC YIELD t/ha

ERC YIELD t/ha

i

; 4r 58 | 6R- | TR | Mean
‘Main plots -
D1 14,42 | 13,26 | 12,63 | 14,31 ! 13,67
D2 14,51 13,35 13,05 | 16,59 14,38
D3 14,651 13:74 | 14,11 | 16,26} 14,69
D4 . 13,891 13,93 | 14,59 | 16,96} 14,84
Significance NS, | Rig, | et [ e [ 1
ISD.P = 0,05 - - | 0,76] 1,36

P = 0,01 - - 1,071 1,91 -
§.E, Hain plot & 1,371 4069 1901 | 1,91 =
8.E. Drying-off meen & 0,31| 0,381 0,25} 0,44 =
Sub-plots | '
N1 11,02 | 9,40 (11,65 | 16,29| 12,09
N2 14,92 | 13,45 { 14,38 116,02 14,70
N3 16,00 | 15,65 | 14,12 [ 16,26] 15,51
N4 15,54 15,79 | 14,24 | 15,59 15,29
Linear effeot L LR SR o N I Y- Y -
Quadratic effect WL e | R - -
Cublo effect - - LA -
ISD P = 0,05 0,80 | 0,76 | 0,88 | ~ -

3 = 0.01 ’ 1'07 1.02 1'17 - -
S.E. Bubs-plot 3 1,26 1,20 1'38 6:96 - ‘T
S.B. Ritrogen mean & 0,28 | 0,27 { 0,31 { 0,2 -

’ ovo/ ; 8.76 3.83 10.11 5.99 ., -
Interactions ‘ T | TRy ITRTN N.8. Nos. "—T
' m! 1% mq‘l ¥ - - -
Trial mean | 14,37 |13,57 [13,60 |16,04] 14,40
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'TABLE 4 : STAIK DATA 'gm ~ 7th Eatoons
- STAIX COUNTS/ha x 10~ STAIR LERGTHES (=)
- TREATMENTS 4R 5R R R 48 { sB { 68 | TR ! Mean
Main plots ' . | i
n 196,5 | 185,7 [194,1 159,9 1,89 2,00 2,00 | 2,27 2,04
D2 189,3 | 178,8 [184,4 | 167,8 1,86 11,94 12,01 | 2,28} 2,02
D3 191,1 {181,2 |184,3 ] 167,4 1,82 11,92 }2,05 t 2,29} 2,02
D4 192,0 | 177,3 {185,5] 169,4 1,74 11,90 11,99 { 2,25 1,97
N1 190,5 | 185,0 1197,0 | 183,7 1,52 { 1,53 {1,841 2,22{ 1,78
N2 198,5+] 184,7 }189,7 | 163,9 ¢ 1,83 | 1,91 12,05 | 2,281 2,02 }
N3 191,5 | 176,4 }180,4 | 162,2 { 1597 12,15 12,12 2,31} 2,14
7 188,0 | 176,9 {180,1| 154,6 | 174,9} 1,99 { 2,16 {2,07 | 2,29| 2,13
Trial Mean 192,2 | 180,7 |187,1| 166,1| 181,5§ 1,83 | 1,94 | 2,02 | 2,27} 2,02
STAIK DIAMETER (cm) . LODGING %
4R SR 6R T2 |Mean j§ A2 - | 52 88 | 7R | Mean
"t ‘Main plots e - ' ; . .

D1 2,0 2,0 2,0 2,0 2,0 Se3 {175 (12,5 | 50,5] 21,4
D2 2,0 | 2,1 2,0 | 2,0} 2,0 1,51 5,51} 2,5]30,0§ 9,9
D3 2,0 | 2,1 2,0} 2,0} 2,0ff 1,5] 3,81} 0,0]26,0} 7,8
D4 - 2,0 | 2,4 }2,t{ 2,0 1-2,14 1,3} 7.8} 40| 8,0f 5,3
Sub-plots - . ‘ )
i 1,9 2,0 2,0 1,9 2,0 # 0,0 750 | 2,5 139,51 12,3
N2 2,0 | 2,1 (2,4 | 2,4 2,1 §o,0 | 5,8} 25]|30,0] 9,6
N3 2!1 2!1 2’1 2!0 2I1 2’0 9!8 2’5 13’5 ) 7!0
N4 2,6 | 2,1 {2,141 ]| 211 2,170 [11,8 |10,0}31,5] 15,4
Trial Mean 2,0 { 2,4-}2,0°%t 201} 2010424 | 8,6/ 501)28,6] 11,2




7310/15. 1 IBYING = OFF x NITROGEN TRIAL
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QABLE 5 __: INTERACTION TABLES

a) Sans Yield t/ha (Pourth Ratoon)

. IRYING -~ OFF TREATMENTS

NITROGEN kg/ha

a._,._'_——_r____.m_ .
60 ! A

120

180

n 150mm predicted deficit -

94,09 |108,62 | 111,11 | 116,51 107,58
D2 250mm _ 79,81 |107,74 120 46 113,37 - | 105,34
D3 350m " " 73,26 104,69 | 117,05 | 117,58 103,14
D4 450mm " o 63,51 100,45 | 113,21 109,26 1 96,55 ]
Mean | 77,62 (105,38 | 115,45 | 109,68 103,16
- . . ——— ] T
Significant interaction : IN'* "
L.S.D. P = 0,05 = 11,82 ,
P = 0,01 = 15,79
b) Cane yield t/ha (Fifth Ra oon
IRYING - OFF TREATMENTS NITROGEN ka/ha MEAN
| 60 120 180 240
Dt 150m predioted deficit | 90,72 114,60 | 120,76 | 126,27 113,07.
D2 250mm 70,32 110,89 | 134,29 124,69 110,05
D3 350mm " " 75,04 107,77 | 124,33 132,09 105,81
D4 450mm " " 68,02 (113,17 | 127,41 125,74 108,58
Mean ’ 76,02 [|111,61 | 126,70 127,19  {110,38
Significant interactions 1 DN'* DIN''*
L.S.D. P =0,05= 13,10
P = 0,01 ='17,50
¢} ERC % Cane (s;gh Rg,tggn)
—n . .
: NITROG
IRYING - OFF TREATMENTS . mkﬂml MEAR
S 60 120 - 180 240
D1 150mm predicted defieit | 11,31 | 11,31 | 11,50 11,39 11,38
D2 250mm. 11,78 | 12,08 | 11,86 11 ez 11,89
D3 350mm " 12,07, £ 12,59 | 12,98 12046 12,53
D4 450mm ¢ " 12,49 113,43 | 135,22 15.65 15.19
Mean ' 11,91 1’12,36 12,39 12,33 12,25

Significant interactions : IN'® IRyt '#

Ilosono P= 0,05 = 0'45
P = 0,01 = 0,63

|
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- d) S Y1624 v/ha (ourth Ratoon)

16 2 TRYING - OFF x NITROGEN TRIAL -
‘TABLE § cont, t ION TABLES

[EEACIoCT

TRYING - OFF TREATMENTS

NXTROGEN kg/EAF

'L_ iy
| | 6o 120 180 240
D1 150mm predicted defioit | 12,94 | 14,72 14,66 § 15,35
D2 250mm u wo 49,28 115,15 16,40 ¥ 15,21
D3  350mm " w (10,66 | 15,27 16,48 16,20 | 14,65
D4 450mm wo . w ] 9.91]12,50 16, 45 15,38 | 13,89
Meen 11,02 | 14,91 16,00 15,58 | 14,37
8ignificant {nteractions 1 DN'** TN'W
L.S:Ds P = 0,05 = 1,61
P = 0,01 = 2,14

e) ERC yield t/ha (Fifth Ratecn)
TRYING - OFF TREATHENTS NITROGEN kg /ha MEAN

o | 60 120 180 | - 240 '
D1 150mm predioted deficit| 10,49 | 13,15 14,27 15,14 | 13,26
D2 250mm wo e | g61 13,15 16,51 | 15,14 | 13,35
D3 350mm v " 9,62 113,28 - 15,62 16,45 | 13,74
D4 450m v | 8,88 |12,22 16,20 | 16,43 | 13,93 |
Hoan . [ 9,0 13,45 19,65 | 15,79 | 13,57 | -

~ Bignificant interacfiona g IRV TR &

Ls8.Dy P = 0.05 -~ 1'53
P = 0,01 = 2,04
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'7300/15 _: IRYING - OFF x NITROGEN TRJAY, |
TABIE 6 : EPFICTENCY OF WATER USE - Ath — 7th Ratoons
; Accumulated | Total | Cane | ERC | Cane Yield ERC Yield
IRYING -~ OFF deficit -at | Applied| Yield | Yield t/ha/100ms ¢/ha/100mnm
TREATMENTS CROP harveet water | t/ha | t/ha | Applied water | Applied Water
(om) .} (=m) S . )
"D1  150mm predicted 4R 106 1 492 | 107,58 14,42 7,21 0,97
accumulated pan 5R 142 1695 113,07} 13,26 6,83 0,80 .
deficit éR 145, 1816 | 110,93 12,63 6,11 0,70
. TR 133 1912 | 108,87 14,36 5,69 0,75
Mean 132 1 719 { 110,11 13,67 6,46 0,81
k—ie 250z predicted R 211 1 394 | 105,34| 14,5 7,55 1,04
acoumulated pan 58 . 248 1 547 | 110,05{ 13,35 7,11 0,86
dgeficit 6R 174 1 TT3-{ 109,791 13,05 6,19 0,74
7R 236 1 809 | 120,47 16,59 6,68 0,92
Mean 217 1631 | 111,41 14,38 6,88 0,89
D3. 350mm predicted 4R 335- 1 310 | 103,14 14,65 7,87 1,12
accumulated pan 5R | . 300 1 474 | 109,81} 13,74 7445 0,93
deficit éR 275 1 640 | 112,74 14,1 6,87 © 0,86
S TR 350 1 670 | 117,871 16,26 7,06 . 0,97
Mean 315 . 1 524 | 110,89 14,69 7,31 0,97
D4 450mm predicted 4R | 426 12671 96,55} 13,89 7,62 1,10
accumulated pan 5R 410 1395 | 108,581 13,93 " 1,78 , 1,00
deficit éR 388 15351 110,24 14,59 7,18 0,95
TR 451 1572 | 118,15 16,96 7,52 1,08
Mean 419 . 1 842 | 108,%8 | 14,84 2,53 . 1,03
MEARS (of all 4 4R 270 1398 { 103,16 14,37 7438 "~ 1,03
drying-off trea SR 275 1 518 | 410,381 13,57 . T.27 0,89
: "3 293 1 741 | 116,41 16,04 6,69 0,92
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Cat. 1437
Qbleot:

Thig c_rop:

Logcation:
Soil type:

- Dealan:

SOUTH AFRICAN SUGAR INDUSTRY L&?7
AGRONOMISTS' ASSOCIATION '

To. deternine the effoct of drying=-off by cessation )
of irrigation at pre-deternined periods befors harvest,
and the response of sugarcgne to levels of nitrogen
fertiliser on Chisumbanje basalt-derived scils.

Fourth ratoon Ages 12,0 months {11.10,02 to 10.10.83)
(fcrnerly)4200/10 : Irrigation and Nitrogen Trial wntil
11,10.02).

Chisunbanjo Experinent Station.
Black bnaalt-dsi-ived heavy vertiscl clay ¥ 120cn deep.
Randouised blocks with spliteplots, 5 replications.

Varjety/gpgoing: -NCo 376 in 1,5n xows,

b3 19:‘

ke

Bainfall:
Treptnents:

K0

N ' P,.0
— ‘ 23 - )
Various _ 100 - 60

400on Irrigation: Varilable
a) Whole-plot treatmente:four dryingwoff oormencenent
dates were deternined by calculating the predioted ac-
cunulated class 'A' pan deficits expectod at harvest if
irrigation wes ceased on these dates. Tho probability -
of rainfell during the drying-off period was assumed tc
be nil. The treatnents were, assuming s harvest dato

of 10,10.0%: :

Treat~- Predlctcd accunulated Comnencenent of drying-off

nent cvaporation deficit Pays befuro | Date of laat -
(n) f ~ _harvest irrigation -
D1 100 (150)* 12 (20) | 27/9 (20/9) :.
D2 200 (250) | 27 (35) | 13/9 5/9)
D3 300 (35¢) 45 (53) | 26/c (10/8)
D4 400 (450) 66 (15) | 5/8 (21/7)
* Figures in brockets represcnt original proposed |
_ treatnonts.

b) Split-plot treatments consisted of four nitrogen levels: '

M1 60 kg/ha K
N2 120 kg/ha N
N3 100 kg/ha N
N4 240 kg/ha N

The nitrogen was applied as armoniun nltrate, weeks
after ratocning.

2/Conductecesss
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Cohduot 'a) Original treatnents (seo paragraph’ (a) above) . .
o : were changed because Chisunbanje Experiment Station
hod no water to irrigate fron 7th Juns (when an irri- -
- gation was due) until Sth Auguet (9 dnys after dryine-
off wos due to commence). 4 total of 39m of rein fell .
druing this period, and 242mn of evaporation acourmlated. -
The wholo trial received c nean application of 7imm on
. 5th Avguat, after which dryin@-off comanoed.

b) An in-row t‘un'ow ‘systen of irrigation wes used, based |
on o olass 'A' open pan deficit of 50mm at full cenopy..
After 5th August, irrigation was based on & clasgs TA'! ,
pen defioit of 100cm due to scarcity of water. Irrigetions.
coincided withdates of last irrigation given in paragmph
(c) under Treatnents abova.

REQUUIS __
8) Irrigation 3gta: Actunl coounlated pen deficits at harves®
weres ' o .
e | Acounuleted pan deficit from date -
Ireatpent . irrization ceased tg Mg (m}
- Eggiote - dc
D1 | 100 (V3
D2 - 200 M
3 - 300 335
D4 - - 400 426

11 of radn fell during the drying-off period, but it did not interfere
with drying-off trectments. Evoporntion over the ‘sane poriod was. higher
than expedted and all four drying-off treatoents hzd e slightly higher
accurmlated deficit than prediotoed. Releva.nt irrige.tion date were as
followez : .

" . Pre= ££ period - o
- No. of irrvigntions ' 21 a1 21 -2
Amount (mm) 032 go2 - 180 792
Mean application (xm) 40 33 . 38 30
off poricd - - '
No. of irrigations ‘ .4 .3 2. 1
Anount (on) o 260 192 122 - 75
Mean application (m) . 65 . 64 61 75
¥ater applied . ) : ' o
Total irrigation (mm) 1 092 994 ' 910 . 867
Total rainfall (mm) 400 400 - - 400 400
Total water applied (m) 1 492 1 394 1.310 1 267
. Yields ' S
TC/ha - 107,56 105,34 103,14 96,55 ..
TERC/ha : 1442 14,51 14,65 13,89

Efficiancy of water use : )
' Tc7h_%100m Ty 21 T8¢ 1,87 - 71,62
TERC /ha/100tm 2,97 1,04 1,12 1,10

The total water applied was at least 200rm less than what ulght h;..ve been
expected due to problens vith irrigetion (see Conduct),

3/b) Yield date.... N



b) Yield data: Relevant haorvest dato are shown in Table 1

i) Ixyine-off trogtnents. ERC % cane inoressed whereas cane
yield decresssd with length of drying-off period. Consequently, TERC/ha -
showed no response to dryingeoff., D3 (300um predioted defidit) was most
effioient in terms of TC/ha and TERC/ho per 100mn of water applied. . -

- i1) Nitrogen tregtments. Cone yields showed a significant quadratic
regponse to nitrcgen, with 100 ki/ha N giving e moximm yield of 115,45
t/ho. ERC % cone declined linearly with en increase in nitrogen levels
However, this decline wos smoll compared with the cans yield response, -
therefore- TERC/ha nlso showed a quadratic response to nitrogen. '
A paximn of 16,0 TERC/hc was achieved with 100 kg/ha N.

111) ttr tergotions, Significant infernctiona
were recorded for cone and ERC yleclds (ece Table 2). The effact of the
drying-off rvegimes was most marked at 60 kg/ha.N, whore yields deoreased

with an inorecse in the length of the drying-off period, At 120 ke/fma N
the difference was loss uarked and at 100 kg/ha N, D1 (100m predioted
deficit) had the levest yields. ' ' o

D2, D3 ond D4 (200, 300, ond 400m predicted deficit respectively) showed

o decrease in ERC yield from 100 to 240 kg/ha N level, whoress D (100mn . -

prodioted deficit) inoreased over this range. Howover, none of these
‘differences were significant, - - '

iv) Stolk e terigtics, Thore wag 1little or no varisticn in -
atalk cheracteristios with drying-off reginme., 8talk length inoreased .-
with nitrcgen level, as did lodging, but stalk numbers and disneters
‘were not affected. . : . '

CONCLUSIONS

The lack of o significant ERC yield response to drying-off regines wos
probably due to the two-ponth perlod without irrigaticn. By the 5th -
4dugust, when it was irrigated ogein, the cane showed vigible signs of
stress. Thus the trial had effectively been dricd-cff for two moaths °
before treatments were inmposed. Tho trial will be ccatinued,

DL/Dec!0
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7300/15 = IRYING-OFF X NITROGEN TRIAL ' POURTH RATOON
TABEE 1 HARVEST DATL ' :
' o . ~ CAME ERC % TERC /ha STLHIK STAIX
TREATENTS ‘ o _ YIELD CANE COUNTS/ha | LENGTHS | DIAMETER
- : - t/ha ’ x 1073 T

Main plots
D1 190 predicted sccunulated pan deficit | 107,58 | 13,43 14,42 195, 5 1,089
D2 200mm " ' " " " 105, 34 13,01 14,51 139,53 1,086
D3 300m " L " " 103,14 | 14,24 14,65 191, 1 1,82
D4 400 " " " " 096,55 | 14,39 13,09 152,0 1,74
Significance o * ik H.S. - -
L,S5.D. P=0,05 N 6’50 0’22 - ! - -

_P=0,01 N 9,22 "0, 31 - - -
S.E. single plot 7954 0,33 1,37 - -
S.F. treatnent mean 2,13 " 0,07 0,31 | a2 .
C.V.% . 9,25 2,02 9,54 = -
N1 60 kg/ha N _ : 17,62 | 14,23 11,02 190,5 1,52
N2 120 kg/ha N - - _ 105,30 | 14,17 14,91 - 193,5 1,83
N3 180 kg/ha N 115,45 13,05 16,00 191,5 1,97
N4 240 kg/ba B o . 107,68 13,61 15,54 | 108,90 1,93
Linear effect . e FR - - )
Quadratic effect . : . N.S. Hx - -
Il.s_-D. P-—O’OS ) . 5’91 O, 18 0,00 - -~

P=0,01 : | 1,89 | 0,24 1,07 - -
S.E. single plot o | 9,27 | 0,07 1,26 - -
S.E. treatnent ne ' . : 2,07 |. 0,06 0,20 - -
e . b 0,99 2,02 | 8,76 | =T o

| mteractions @ ol e | owse | omeews oo 0o

Trial mean - b 1036 397 | o437 ] 1922 1,03




Com

Significant interactions: INt#*
. DN I

1,61
2914

L.S.D P=0,05
L.S.D. P=0,01

| LEVELS OF NITROGEN kg/ha o

TRYING-OFF TREATMENT 60 | 120 | 180 20|

D1 100mm predicted pen deficit 94,09 108,62 111,11  116,51 __1@7,53

D2 200mm " n " 79,81 | 107,74 | 120,46 | 113,37 '} 105,34

D3 300mm " " " 735,26 | 104,69 | 117,05 | 117,58 .}103,14
D4 400mm . " " " 63,31 | 100,45 | 113,21 }.109,26 [ 96,55 ]

MEAN 17,62 | 105,38 |\ 115,45 | 109,68 1103,16

Significant interaction DN'* ' ' } S

" L.S.D. P=0,05 = 11,82 o

L-SuDo P"O’01 = 15, 79 : :z

b)TERC /ha SR

| 60 120 180 1 220 4 . "
D1 100mm predicted pan deficit 12,94 14,72 14,66 | 15,35 | 14,421

D2 200om " v " 11,28 | 15,15 | 16,40 | 15,21 | 14,51

D3300mm " 0w m 10,66 | 15,27 | 16,48 | 16,20 | 14,65

D4 400mm " n " 9,21 14,50 16,45 '} 15,38 515{39_

MEAN 19,02 | 14,91 | 1600 | 15,54 | 14,37
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7300/15 JRYING-FF AND NITROGEN TRIAL *
Cat. No.: 1437 | S L
Qbjest To determine the effect of drying-off by eessation of
irrigation at pre~determined periods before harvest,
and the response of sugarcane to levels of nitrogen
fortiliser 'on Chisuuvenje basalt-derived moils.
Thip oyopt  Fifth ratoon-  Age: 12,0 months(10.10,83 40300,10,84)
(formerly 4200/10: Irrigation and Nitrogen Trisl until
11.10.,823. o .
tiont Chisumbanje Experiment Station. .

11 iype: Black basalt-derived heav'y'vert_isol clay X 120cm dsep.
Degignt Randomiged blocks with split-plots, 5 replications
Yarioty/epnolngt NCo 376 in 1,5m rovs.

.Fbit%%igggs N P205 Egg |
4th ratoon Various 100 - 60
5th ratoon " 100 o 60
1t 445mm Ixxigntion: Varisble _
entg:

" .
8) mgle-plot trentments: 4 drying-off commencement dates
were dotermined by canlculating the predicted accumilated
class 'A' pan deficits expeoted at harvest if irrigation
was stopped on these dates. Probaobility of rainfall during

this period was assumed to be nil, The treatments were;
assuning & harvest date of 8,10.84,... :

PTreat- Predicted accumulated Commenecenont of drvinseoff

ment eV“P9r?;i§n dsficlt Daye before {Date of last
, M i50 20 18.9.84
D2 250 35 3.9.84
D3 350 ‘ 54 15.8.84
- D4 450 ' 77 "1 23.7.84
b) Split-plot treatments consistod of four nitrogen
leveln: ) ' ' ' '
N9 60 kg/ha N
N2 120 kg/hn N
N3 . 180 kg/ho N
. N4 240 kg/nn ¥
The nitrogen was applicd c8 ammoniun nitrmte in two equal
applications

ot 4 woeks and B weeks after harvest, .

Q/COnduct. R
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Copduat: a) An in-row furrow eysten of irrigation was used dssed on
e class 'A' open pan defioit of 50mm at full eanopy, -

b) There was no woter to irrigate with in the Sabdbi River
from 27th Auguot to 26th 8Soptember. Therefore trentuent
D2 received {ts last irrigaticn on 27th Augunt (earlier
than prescribed), and treatment D1 on 26th Septenber (later
-than preacribed. ' - :

RESUILS -

a) Irpigation dgzp; Aotual accurmlated pan defisits at harvest wore:

Trentment ' Commencerent of ' Accurmlated pan deficit
. drying-off . from date irrigation
’ egged t @
Precsoribed| Actunl Prodicted Sctun
M 18.9.84 |26.9.84 a5 | 142
D2 %:9.84 27.8.84 250 - 248
D3 : . 15.8.84 'i15.8,84 ¥50 300

A total of 61rm of rain fell during the drying-off period, thus lowering
the actunl acoumulated defielt at harvest in all treatments,

Relovant irrigation data- were as follows: . . - B
- -off peri i <03 1] - M

- No. of irrigations 20 20 20 20

© Amount (mm) - 960 944 925 922
Mean application (tm) 48 A7 46 46

-off pe ' o )
No. of irrigations 5 4 -3 -1
Ammount (mn) - © 249 158 104 28’
Mean application 50 40 35 28
Ynter applied - o . ' ‘ . |
Total irrigation (mm) 1210 . 1102 1 029 950 .
Total Toinfall (m) f 445 445 445 A5 ‘
Total water applied (mm) 1655 1 547 1474 1 395
Yields | .
Cone yield t/ha 143,07 110,05 109,81 108,58
ERC yield t/he _ 13,26 13,35 13,74 . 13,93
Efficicney of water vge - " . :
Tonnes cane 1000 6,83 7,11 7,45 7,78
ERC t/ha/100mn ) 0,80 0,86 .. 0,93 1,00
' ,

A1l troatments received 15200 nore wnter on average in the fifth ratoon
. than they did in the fourth ratoon, Efficiency of water use was lower
in fifth ratoon than in fourth ratoon. '

3/Y101d data.....
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b) xg;g_mg. ' Relevant yield and stalk data are shown in
Tablea 1 and 2, _ ' .
" 1) Drying-off troatuentg. In the fourth and fifth ratoons, ERC %

" pane inerecased with inorense in length of the drying-off period, Canc
ardd ERC yielde were not affecoted by drying-off treatments, exoept in the

- fourth ratoon, when cane yield declined with lengthening drying=-off pexr-
iods, Differences in ERC yicld- between treatoments were not signifioant

.: in either of the two crop cycles. /

. ‘ ‘

1) Nitrogen ireotments. Cnne and FRC yield showed s significont
quadratic response tc nitrogen in both seasons, In the fourth ratoon,
ERC % eane responded linearly to nitrogen, whereas in the fifth ratoon
it showed o quadratic response. . .

i13) Dryinpg=off ¥ nitropen intoractiong. Significant internctions
- were recordsd for cene and ERC yields (see Toble 3). At 60 kg/ha N,

eane and ERC yields in both seasons declined with increase- in length
of the drying~off period. . '

iv) Stalk choracteristieg. There was little or no variation in stalk
characteristics with drying-off regines, apart from troatment D1 which
lodged nore than the other treatments in the fifth ratoon., Stalk lengths
increased with the incraasihg nitrogen level, but stalk nunbors, dicneters
and lodging were not affected. -

DISCUSSION

Drying-off treatments were adversely affocted by woter shortoges in both
seagons. In the fourth ratoon, the trial was not irrigated for two nonths
immediately prior to drying~off. This extra stress was probably why D4
had a lower sugar yield than D3 fn the fourth ratoon ond not in the fifth
ratoon. In the fifth ratoon,only treatments D1 and D2 were affected by
water shortege, as other treatments had already received their last irri-
gations, Treetnent D2 received its lost ixrrigntion early, and would have
had an accumuloted deficit greater  than the predieted valus, had it not
rained, Trectment D1 wns not irrigated for cne nonth before its last
irrigation, thus occuuulating a high deficit, e this defielt was nct
totally dopleted by the last irrigatiom, part of it was sdded to the
evaporation accurmlted between the last irrigation and harvest. Thug the
accunulated deficit for D1 was very close tc the predicted value,

~ CONCLUSIONS _ o

There wos no drop in sugar yield with the inereanse in the length of the
drying-off pericds tested in this trial. In the fifth ratoon there was
'In fact & slight, but not signifiocant, yield benefit by drying-off using
8 450m predicted deficit. The trial will be continued. '



Y [ _
00/15 _TRYINGOFF X OGEN TRIAL '

FOURTH AND FIFTH RATOON
TABLE HARVEST DATA ‘ - |

| ‘ CANE YIELD- . EBRC % CANE ERC IIELD
TREATMENTS t/ba - t/ha -
: ' M 5R Mean 4R 51 ¥ean 4R R Hean
Main plets . - o .
D1 150 predicted accunulated pan deflcit 107,58 | 113,07 | 110,33 | 13,43 § 11,74 | 12,59 | 14,42 | 13,26 | 13,84
D2 X0 . 105,34 § 110,05 } 107,70 | 13,81 | 12,15 | 12,98 § 14,51 | 13,35 | 13,93
DB 35535 " " " " 103,14 | 109,81 |} 106,48 | 14,24 [ 12,54 | 13,39 | 14,65 | 13,74 | 14,20°
n " " " 96,55 | 108,58 { 102,57 | 14,39 | 12,84 | 13,62 | 13,89 | 13,93 } 13,91
Significance ® N.S. .- EXCa B - N.S. H.S. -
L.5.D. P=0,05 6,53 - - 0,22 0,27 - - - -
P=0s01 9,22 - - 0,3 3430 - - = -
S.E. single pliot 9,54 | 13,06 | .- 0,35 | 0,40 - 1,37 | 1,69 -
_ ] S.E. treatmen’ nmean 2,13 2,92 - 0,07 0,09 - 0,3 0,33 -
CJV.% 9,25 11,83 - 2,02 ~ 9,54 | 12,47 -

. 3,23 , '

Sub=nplota i .
60 kg/ha N 17,62 | 76,02 | 76,82 .7,23 12,45 | 13,34 | 11,02 § 9,40 | 10,21
N2 120 kg/ha N 105,33 | 111,61 | 109,50 } 14,17 | 12,06 { 13,12 | 14;91 | 13,45 | 14,18
N3 180 kg/ha N 115,45 | 126,70 | 121,08 1;,05 12,34 | 12,70 | 16,00 | 15,65 } 15,33
W4 240 kg/he K 107,68 } 127,19 '117;4ﬁ 13,61 | 12,42 | 13,02 | 15,54 | 15,79 |} 15,87
Linecor effect K PEFE _ * H.S. - e | e -
Quadratic effect *in L2 2 - N.S. * - ** Py -
1.S.D. P=0,05 5,91 6,55 - 0,18 { 0,26 - 0,30 { 0,76 -
P=0,01 7,89 8,75 - 0,24 | 0,35 - | 1,07 1,02
| S.E. single plot 9,27 | 10,28 | - 0,07 { 0,40} - | 1,26 1,20 =~
S.E. treatoent mean 2,07 | 2,31 - 0,06 0,09 - 0,28 | 0,27 -
C.V.% 8,99 9,31 - 2,02 | 3,30 | - 8,76 | 883 | -
i Intemtionﬁ BN'* m'* - 'H.S-o H.s. - m'**. m’*
- DN

Trial nean

103,16

110, 38




TABIE 2:  STAIL DATA '
. STAIX COUNTS/hn - “STALX . LERGTHS STALK DIAMETER - - 1ODGTRG %6
 TREATMENTS x 107 B o S
e - K 4R - 9R Mean 4R 5R Mean 4R 50 | Meon | 4R S5 Mean . }
D1 150mm predicted pan deficit 196,% 185,7 191,1 1,89 2,00 1,95 2,0 2,0 2,0 5,3 | 17,3 | 11,3
D2250m " . n ow o 189,3 | 178;8 184, 1 1,86 1,94 | 1,90 | 2,0 { 2,1 { 2,1 1,51 55 1 35
D3 350ma ¢ oo 91,1 4 181,2 186,2 | 1,82 1,92 | 1,2 2,9 2,1 2,1 1,5 -3,3 2,7
}D4450m . - om0 192,06 § 177,3 | 184,7 | 1,74 1,9¢ | 1,82 | 2,1 §. 2,1 ] 2,1 1,3 7,8 4,6
e m—— IR e = 2 ‘—- ﬂ_——--'—_
N1 60 kg/he N L 1 190,5 185,0- | 1a7,8 1,52 | 1,53 | 1,53 i 1,9 } 2,0 | 2,6 | 0,0 1,0 3s5
¥2 120 kg/ha N o : 198,5 184,7 191,6 | 1,83 1,91 1,87 | 2,0 1 2,1 2,1 0,0 5,8 2,9
W3 180 kg/ba N S 191,5 176,4 184,0 1,97 2,15 | 2,06 } 2,1 2,1 ] 2,1} 2,0 98 | 59 .
¥4 240 kg/ha N : . 88,0 | 176,9 182,5 1,99 | 2,16 | 2,08 {'2,0 | 2,1 2,*{ 7,0 | 11,8 | 9,4
' | 192,2 |
- . _i
; - .
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TABE 5 " INTERACTION TABLES '

. a)sm_n_uam

FOURTH RATOON

- FIFTH RATOON

2,14

2,04

DRYTHG-OFF TREATMENT LEVELS OF NITROGEN ke/hd | wmm LEVELS OF NITROGEN ke/ho
£ - 60 120 180 240 : 60 120 .| 180 | 240
D1 150mm preu.'l.cted pan deﬁcit 94;09 | 108,62 | 111,11 | 116,51 J107,58 - § 90,72 - | 114,60 | 120,76 | 126,21
D2 B50m _79:81 | 107,74 | 120,46 {113,371 }105,34 1110,89 _134:‘29 124,69
D3 350m . " b _" 73,26 | 104,63 | 117,05 | 117,58 {103,114 107,77 |~124,33 | 132,05 -
D4 450m-~—. " - w- 63,37 | 10,45 | 113,21 }109,26 ] 96,55 113,17 | 127,41 | 125,74 |
MEAN — ' 77.62 1 105,30 | 115,45 100,68 | 103,16 111;6"1. 126,70 § 127,19 |1
Significant interactions f DNv* ) T pmee o
. o : . : K 3 ! Dy . 7
L.S.D, P=0,05 = 11,82 ! 1.5.D. P=0,05 = 13,10
____P=0,01 = 15,79 b g;o 01 = 17,50
b) ERC Yield t/hn L
_ oo ) 5 . -. FOURTH BATOON _- _ FIFTR RLTOON
TRYING-OFF TREATMRIT LEVELS OF NITROGFN kg/ha ' MEAN 1EVELS OF NITROGEN ¥g/ha My
L 60 -§ 120 | -1e0 240 ' 60 | 120 180 . | 240 o
| D1 150mm predicted pon deficit | 12,94 | 14,72 [ 14,66 | ‘15,35 | 14,42 § 10,49 |13,15 | 14,27 | 15,14} 13,26
D2 25Cmn- -V " AN 11,28 15,15 16,40 15, 21 14,51 3,61 | 13,15 16,51 15,14} 13,35
D3 350m " " " 10,66 15,27 16, 248 -1 16,20 14,65 9,62 13,28 | 15,62 16,45 13,74
D4 430mn " nom 9,21 14,50 16,45 15,38 13,89 8,88 114,22 | 16,20 | 16,43 13,93
_ ) 11,02 | 14,91 ) 16,00 | 15,54 | 14,37 F 9,40 15_'.4*5_ 15,65 1 15,791 13,57,
Significant interactions fomyess - ' ’ Ty % ' o - -
- : e . . i e Ol - Ing e ; o : 3 .
L.5.D. B=0,05 = 1,61 | L.5.D, P=0 05 = 1,53 .
$=0,01 = © P=0,01 =
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Cat:
OBJECTs

FERTILISER:
(kg/ha)

. RAINFALL/

IRRIGATTON s

TREATMENTS :

7300/15 :

SOUTH AFRICAM SUGAR IHDUSTRY
AGROHOMISTS' ASSOCIATION

4

DRYING-OFF X NITROGEM TRIAL

1437,
To determine the effect of drying-off by cesesation of

{rrigation at pre-deternined periods before harvest and

the response of sugarcans to levels of nitrogen fortiliser
on Chisumbanje basalt soils,

Sixth ratoon AGE: 12,0 months (8.10,84 = 8.10,85)

(formerlg 4200/10 1 Irrigotion and Nitrogen trial until
11010082 [ )

Chisumbanje Exporiment Station.
Black baealt derived from heavy vertisol elay £ 120 cm deep,

Randomised blocks with split-plois, 5 replications,

NCo 376 in 1,5 m rows,

N ' 0 K.0

2 F205 2

AR Vorious 100 60
R " 100 60
6R _ €0

" 60

Rainfall (um) ~ Irrigation (mm)
400 . Veriable -
445 "

775 - "

a) Whole-plot treatments ; Four drying-off commencement
dates were determined by caloulating the predicted
accurmlated class 'A' pan deficit at harveat if
irrigation was stopped on these dates. Possibility
of rainfall during this period was assumed to be nil,
Agsuming a harvest date of 8.10.859, the treatments

2% &

were:
Tregtment Predicted accurmlated Commencenent of
evaporation deficit ggxgggrogf
{om) Days before{ Date of
harveat last
. irrigation
D1 150 o 20 1 18,9,8%
D2 250 35 3.9.85
D3 - 350 54 15.9.85 -
D4 450 7 23.7.85

2/b)eese
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| b) Bplit-plot treatmentis oconsisted of four nltregen lovels:

Ath - 5th Reteon  6ih Ratoon
1 60 kg/ha ¥ 90 kg/ha N
N2 120 kg/ha N 180 kg/ha ¥
N3 180 kg/ha N 270 kg/ha N

N4 240 kg/ha N 360 kg/ha N

The Nitrogon was applied as armoniun nitrate in two
equal eppliocations at 4 wecks and 8 weeks after harvest.
The aixth ratoon crop received an extra 503 of nitxegen
in & third ppplication at 12 weeks by mistake.

8) An in~row furrow eysten of irrigation was used based on
Cless 'A' opsn pen deficit of 50 rm at full canopy.

b) Drying-off treatments in tho sixth ratoon crop were
not affcoted by water shorteges as they were in the
pravioua two ratoons.

a) Irrization datat Actual acounulated pan defioits at the
eixth ratoon harvest weret~ =
Sreatment Cozmenecement of Accumulated pan
off defioit from date
cribed : Act lrrigation ceased
Yo harvest

Predioted(mm) i Actua) (zm)

|
. {
D 18,9.85 | 1
D2 3985 (3,985 250
|2

7.9.85 150 | 145

R

D3 15.8.85 5.8.85 350 215
D4 23,7.85 3.7.8%5 450 ! 388

‘ t

L |

A total of 53 mm of rain fell during the drying-off peried,
thus lowering the actual accumulated deficit at harvest in
all treatmenin, The drying-off cormencement date for
treatment D1 was one day before the prescribed date
becavse between the 14th and 17th of September the trial
recoived 41,0 mm of rainfall, Thexefore it was considered
unneeessary to apply an irrigation on 18th September, 1985.

Relevent irrigation data for the sixth ratoon crop ‘were
as follows overleafs-

5/ Pre~dryingsees.
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D1 D2 D3 D4
Prg;ggxggg-off period : ,
o, of irrigations 17. 17 17 37
Anount (um) 786 7886 746 B
Mean applieation {mm) 46 46 A4 A3

off peried

'No. of irrigations 6 5 3 1
" Amount (om) . 255 - 210, 119 25
Mean spplication (rm) 43 42 40 ,, 25
Mater applied ' ) '

Total irrigation (rm) 1041 998 865 760
Total reinfall (om) 175 115 75 115
Totel water applied (om) 1816 1173 1640 153%
Xiolds

Cane yield t 110,93 109,79 112,74 110,24
ERC yield t/ha 12,63 - 13,05 14,11 14,59
Effigoiency of water use : _"

Tonnas caneﬁwwo m 6,11 6,19 6,87 7,18
ERC t+/ha/100 mn 0,70 0,74 0,86 0,95

There wes an improvement in efficiency of water use with length of drying-off
period. This loprovement was more marked for ERC yield than it was for eane
yield due to the ERC yield rasponse.

A comparison of water use efficiency for 4th, 5th and sixth ratoons is shown
in Tdie 4. The total amount of water applied (meaned over 4 drying-off
treatments) was 1398 tm, 1516 rm end 1591 ma for the 4th, 5th and 6th ratoons
respectively, The changoa in yield from one ratoon to the next were small,
therefore effioiency of water use dropped coneistently from 4th to 6th ratoons.

b) ept data. Relevent yield and stalk data are shown in Tables 1 and 2,
' iii Qr,_y_jﬁg-org treatments. For the first time since the trial started,
the 6th ratoon orop showed a significant ERC yield responss %o
length of drying-off period. In all ratoons there was a good
ERC3% cane response to drying-off, However, there was no ERC yield

- response in the 4th and 5th ratoone due to a decline in cane yield
with length of drying-off period.

(11) Nitrogen treatments. Cane and ERC yields showed a significant
quadratic response to nitrogen in all three seasons. In the 4th
ratoon ERCH cane responded linearly to nitrogen whereas in the
f£ifth and sixth ratoons it showed a quadratic response.

The 6th ratoon crope Tesponse to nitrogen wasatypical. Treatment

N1 had a higher cane yield and a lower ERCY cane value than expected.
Treatments N3 and N4 showed a marked drop in cane and ERC yieldw

4/from. sens
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from the 5th to 6th ratoons,

(4i4) Drying-off x nitrogen interactiens. Si@iﬂcant mtemt!.om vore
recorded for cane and ERC ylelds in the 4th and 5th ratoons (see_ '

Table 3), At 60 kg/ha N cane and ERC yields in both seasons
declined with increase in length of drying-off period.

In the 6th ratoon, only ERCY% cane showed a significant interaction.
At all levels of nitrogen there was a general increase in ERCH
cane with drying-off, This increase waas largest at the 180 and

360 kg/ha N levels.
(iv) Stalk characteristics. There was little or no variation in stalk

characteristics with drying-off regimes, Treaiment D1 had the
highest stallt count and ledged more than other drying-off treatments.

Stalk lengths increased with increasing nitrogen level up to 180 .
‘kg/ha N, but stalk mmbers, diemeters and lodging vere not affected.

ISCUSSION

The 6th ratoon drying-off and nitrogen responses were 8typical, There are two
possible reasons for this, viz, the trial received more water and more
nitrogen than in previous ratcons. The nitrogen response was definately

- -influenced by the extra top dressing, vhich resulted in a 50% increaae in

total nitrogen applied to a2ll treatments.

The drying-off response, however, wap probably influenced by both extrs watex
and extra nitrogen. Despite the fact that drying-off treatments were
edninistered accordingly to schedule in the 6th ratoon, there was rainfall
interforence during the drying-off period. Thus, traetments D2, D3, and D4
were not as stressed as in previous ratoonn, and this, coupled with the extra
nitrogen applied, nay have accounted for the lack of yiel& decline with
dxrying-off.

Thus the improvement in quality in the 6th ratoon resulted in an improved

.guger yield for the first time.

CONCLUSION |

Drying-off has consistently inproved ENCY% cane in all seasons. However, there
wes only an IRC yleld benefit in the 6th ratoon vhen drying-off 21d not eause
& decline in cane yield, The trial will be continued for at least one more
season to try end verify or disprove the 6th ratoon response,

DEL/Nav?85
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TABLE 1 3
CANE YIELD t/ha ERC "% CANE ERC YIELD t/ha
TREATMENTS / % /
4R R 6R Mean 4R SR 6R Mean 4R SR €Rr Mean
Main plots _ .
D1 107,58 113,07 110,93 110,53 | 13,43 11,74 11,38 12,18 | 14,42 13,26 12,63 13,44
b2 105,34 110,05 109,79 108,39 | 13,81 12,15 11,89 12,62 ! 14,51 13,35 13,05 13,63
D3 103,14 109,81 112,74 108,56 | 14,24 12,54 12,53 13,10 } 14,65 13,74 14,11 14,17
D4 96,55 108,58 110,24 105,12 | ‘14,39 12,84 13,19 13,47 | 13,89 13,93 14,59 14,4
Significance * N.S. N.S. ~ HHt W Hex - N.S. N.S e -
L.S.D. p = 0,05 6,58 - - - 0,22 0,27 0,43 - - - 0,76 -
p =0, - 9,22 ~ - - 0,31 3,30 0,60 - - - 1,07 -
S.E. main plot o | 9,54 13,06 9,61 - 0,33 0,40 0,62 - 1,37 1,69 1,1 -
S.E. Drying--off raan X 2,13 2,92 2,15 - 0,07 0,09 0,14 - 0,31 0,38 0,25 -
C.V. % 9,25 11,83 8,66 - 2,02 3 23 5,04 - 9,54 12,47 8,15 -
Sub— 10ts e —— e e e
N1 : 77,62 76,02 98,13 .83.92 ! 14,23 12,45 11,91 12,86 | 11,02 9,40 11,65 10,69
N2 1105, 38 111,61 116,28 141,09 | 14,17 12,06 12,35 ~12,86 | 14,91 13,45 14,38 . 14,25
N3 115,45 126,70 113,86 118,67 | 13,05 12,34 12,39 12,59 | 16,00 15,65 14,12 15,26
N4 10?.68 127,19 115,49 116,78 | 13,61 12,42 12,33 12,79 | 15,54 15,79 14,24 15,19
Linear effect TR F K - Fe N.S. R - K e % -
Quadratic effect - wR - - N.S. * - - W W W -
Cubic effect - - » - - - - - - - * -
L.s.D. p = 0,05 5,91 6,55 7,43 - 0,18 0,26 0,23 - 0,80 0,76 0,88 -
P = 0,01 7,89 8175 9,92 - 0,24 0,35 0,30 - 3,07 1,02 1,17 -
S.E. sub-plot ¥ 9,27 10,28 11,65 - 0,07 0,41 0,36 - 1,26 1,20 1,38 -
S.E. Nitrogen mean ¥ 2,07 2,31 2,61 - 0,06 0,09 0,08 - 0,28 0,27 C, 31 -
C.V. % 8,99 9,31 10,50 - 2,02 3,30 2,91 - | 8,76 8,83 10,1 -
Interactions DN'#  DN'* = N.S. - " N.S. N.S. DN'* ~ [ DN'ex IN'* " NS, -
ot - DN'I 1'*- - - - - anH* - | DN! LK 3 DN'!* - -
Trial mean 103,16 110,38 110,94 108,16 | 13,97 12,32 12,25 12,85 | 1~,37 13,57 13,60 13,85

1
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FOURTH, FIFTH, AND SIXTH RATOONS

TABLE s STAIX DATA
m
. STAIX COUNTS/ha x 10~J STAIK LENGTHS m _4
TREATMENTS ——
4R SR 6R Mean | 4R SR 3:] Mean
Main-plots | ’ |
D1 196,5 185,7 194,17 192,1 | 1,89 2,00 2,00 1,96
D2 189,3 178,8 184,4 184,2 11,86 - 1,94 2,01 1,94
D3 191,17 181,2 184,3 185,5 1,82 1,92 2,05 1,93
D4 192,0 177,3 185,5 184,9 [ 1,74 4,90 1,99 1,88 .
-
Sub-plots : - .
N1 190, 185,0 197,0 190,8 {1,52 1,53 1,84 1,63
N2 - {198,5 184,7 189,7 191,0 | 1,83 1,91 2,05 1,93
N3 191,5 176,4 180,4 182,8 | 1,97 2,15 2,12 2,08
N4 188,0 176,9 180,1 181,7 11,99 2,16 2,07 2,07
! TRIAL MEAN 192,2 180,7 187,1 186,7 11,8% 1,94 2,02 1,93
empurand
e
STAIK DIAMETFR cm LODGING % o
TREATMENTS : —
4R 5R 6R Mean 4R . 5R  6R Mean
ots .
D 2,0 2,0 2,0 2,0 153 17,3 12,5 11,7
D2 2,0 2,1 2,0 2,0 | 1,5 21D 295 352
03 2,0 2,1 2,0 2,0 |1,5% 3,8 0,0 1,8
D4 2,1 2,1 2,1, 2,1 11,3 7,8 4,0 4,4
Sub-plots .
B1 1,9 2,0 2,0 2,0 | 0,0 7,0 2,5 3,2
N2 2,0 2,1 2,1 2,11 0,0 5,8 2,5 2,8
N3 2,1 2,1 2,1 2,1 | 2,0 9,8 2,5 4,8
K4 2,0 2,1 2,1 2,1 | 7,0 11,8 10,0 9,6
TRIAL MEAN 2,0 2,1 2,0 2,024 86 50 53 |
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TABLE 3 ¢ INTERACTION _TABLES

" a) Cape Yisld t/ha_ (Fourth Ratoon)

NITROGEN kg/ha . MEAR
IRYING ~ OFF wmm ’ ,
60 120 180 240

D1 150 mm predicted dai‘icit 94,09 | 108,62 { 111,11 116,51  1107,58
D2 250 mm H " 719,81 | 107,74 120|46 ‘ 13,37 105!34
D3 350 pm  ® " 73,26 | 104,69 | 117,05 117,58 103,14
D4 450 " " 63,31 | 100,45 | 113,21 109,26 | 96,55
MEAN ’ 77,62 | 105,38 } 115,45 | 109,68 +103.16
Signifieant interaction : DN'# | |
L.S.D. p = 0,05 = 11,62

' p=0,01 = 15.79

b) Cane yield t/ha (Fifth Ratoon)

@ - NITROGEN kg/ha MEAN
D1 150 mn pretlicted dei‘icit 90,72 | 114,60 | 120,16 126,27 113,07
D2 250 mm " 70,32 | 110,69 | 134,29 124,69 110,05
D3 350 mm " " 75,04 107,77 | 124,33 132,09 109,81
D4 450 mm "o L 68,02 | 113,17 | 127,41 125,74 108,58
MEAN 76,02 111,61 | 126,70 127,19 110,38
Significant interactions : IN' * IN"* '

LQS.D. P = 0’05 = 15,10
p = 0,0t = 17,50
e) ERC % Cane (Sixth Ratoon)
- OF;F NITROGEN kz/ha MEAN

@ 60 120 180 240
D1 150 mm predicted deficit 11,31 [ 11,31 | 11,50 11,39 11,38
D2 250 m " 11,78 | 12,08 | 11,86 11,82 11,89
D3 350 mm " " 12,07 { 12,59 | 12,98 12,46 12,53
D4 450 mm B 12,49 } 13,43 13,22 13,63 13,19
MEAN 11,91 | 12,36 | 12,39 12,33 12,25
Significant i.nteractions DN'# Nt s

L.8.D,
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TABLE 3 cont s INTERACTION TABLES

®

d) ERC Y t Pourth Ratoon
NITROGEN kg/ha : MEAR

IRYING - OFF TREATMENTS 50 1 120 ' 180 20 |

D1 150 mm predicted defioit‘12 94 | 4,72 14,66 15,35 | 14.45'
D2 250 mm " 11,28 | 15,15 16, 40 15,21 | 14,51
D3 350 mm " o 10, 66 15,27 16,48 16 20 | 14,65
D4 450 mm " "oi9,21 | 14,50 16,45 - 15.38 13,89
MEAN S !11.02! 14,91 | 16,00 | 15,54 | 14,37

Significant interactions : DN'**  DNt'1%
. L.S,D. p = 0,05 = 1,61
p = 0,01 = 214

e) ERC yield t/ha_ (Pifth Ratoen)

NITROGEN kg/ha | MEAN

DRYING ~ OFF TREATMENTS i
60 I 120 180 " 240

D1 150 me predioted deficit (10,49 | 13,15 14,21 . | 15,44 | 13,26
D2 250 mm " 8,61 | 13,15 16,51 15,14 | 13,35
D3 350 mm " n | 9l6a | 13,28 15,62 | 16,45 | 13,74
D4 450 mm “ " 8,88 | 14,22 16,20 | 16,43 | 13,93
MEAN 9,40 [ 13,45 | 15,65 | 15,79 | 13,51

Significant interactions ¢ IN'®* IN''#
LoSoDo P = 0,05 = 1,53
p= 0,01 = 2,04
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TABLE &4 s _migigm of water use ' YOURTH, FPIFIH, AND SIXTH IQ'I‘OON

IHYING -~ OFF CROP i Accumulated] Total Cane ERC Yield| Cane Yield |ERC Yield
THEATMENTS deficit [Applied Yield t/ha t/h2/100 mnjt/ha/100 mn
at barvest | Water t/ha |Applied waterjapplied watexr
() (mm) - . '

D1 450 mm predicted 4R 106 1 492 107,58 14,42 7,21 0,97
. accumilated pan SR 142 1 655 113,07 13,26 6,83 0,80
defioit ér 145 1 816 110,93 12,63 6,11 0,70
’ Mean 131 1 654 110,53 13,43 6,72 0,82
D2 250 ms predicted iy 211 1 394 105,34 14,51 7,56. 1,04
. aeccummlated pan 5R' 248 1 547 110,05 13,35 7,11 0,86
| deficit 6R 174 1773 109,79 13,05 6,19 . 0,74
Mean 211 1 571 108, 39 13,64 6,95 0,88
D3 350 mm predicted JR 335 1 310 103,14 14,65 7,87 1,12
- accugulated pan SR 300 1 474 109,81 13,74 7,45 0,93
deficit &R 275 1 640 112,74 14,11 6,87 - 0,86
Mean 303 1 475 108,56° 14,17 7440 0,97
D4 450 mm predicted 4R 426 1 267 96,55 13,89 7,62 1,10
accummlated pan SR 410 1 395 108,58 13,93 7478 1,00
deficit &R 388 1 535 110,24 14,59 7518 0,95
. Mean - 408 1 475 105,12 14,14 7,53 1,02
MEAKS (of all 4 4R 270 1 398 103,16 14,37 1,38 1,03
Drying~off treatments) SR 275 1 518 110,38 13,57 Ts27 0,89
6R 246 1 691 . 110,94 13,60 - 6,56 0,80




