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SOUTH AFRICAN SUGAR INDUSTRY
AGRONOMISTS' ASSOCIATION

4200/11_ MDISTDRJS STRESS TRIAt

TERMINAL REPORT

Cat. 1432 .
Ob.ioct: To dctoznino the effect of ooisturo stress inpoaed.

for varying lengths of tico during both tho pre-
canopy and full, canopy phases of growth.

Duration of Ipvfistigqtj.on:

This trial woo a 4th ratoon crop following the ternina-
tion of projects 7300/13 and 14» and it lasted for 12,1
months (16.9.82 to 2T.9.33).

location; ZSA Experiment Station, Inpala Block A5-10

ICudu Block G1-6.

Soil typo: FE#1 sandy clay loan derived froLi gnoiss.

Design: Handonisod conpleto blocks, 6 replications.

Variety/Spacing: NCo 37*5 in 1,5n x'ows.

Fertiliser: (1) Nitrogen^ 180 kg/ha N applied aa amoniun nitrate
in two equal dressings at 3 and 10 weeks.

(2) Phosphate: 100!Ug/ha P20- as single superphosphate
applied at 3 woeks. 5

(3) Potashs 60 kg/iia K^O ae nuriato'of potash applied
at 3 weeks.

Rainfall: 414m I • ,

Irrigation treatuonts; (iftroatuonts 1-5 irrigated tc schedule pre-ccnopy),

1. Nott app3.ication of 51.̂ 3 at 50LX: accumulated pan
deficit (Control - no stress),

2. Slight continuous streea with cor^plote soil water
replenishment when irrigated; 102DD applied at 100nn
accuDulatod pan deficit (11 stress periods).

3. Alternate slight stress/no stress; 51cm applied at.
alternate pan deficits of 50nn and IOOLIH (9 stress '-
periods).

4. One pro-canopy stress period of 100nn accunulatod
pan deficit, followed by two successive stress periods

• of 100na accuaulatod pan deficit ioposod en early full
canopy phase; thereafter norcal applications of 51nu at
50PU accunulated pan deficit were rosuaed. (3 stress
periods.) . . . '• -

5. One pre-canopy Btress period of 100an acounulatod
pan deficit, followed by three successive* stress periods
of 100na accunulated pan d&ficit inposod on early full
canopy phase. Thereafter norcal applications of' 51cn at
50ta occuculated pan deficit were reouned (4
periods).

2/(Treatuents...,
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(Troatponts 1-6 Irrigated to schedule froo fall canopy)

6. Nornal irrigation of 51au at 50m oocuculated pan
deficit fron conple-.te crop canopy. ;.

7. Slight continuous stress fron full ccnopy with ..•'=• .•
couplote ceil water replenishment when irrigated; •
102un applied at 10Cta acououlated pan deficit
(9 stress, poriods fron full canopy.

0. Alternate Blight stress/no stress fron full canopy, .
soil wator not completely roplonished in altomate irri-
gations; 51:xi applied alternate pan deficits of 50nn and
100tri (7 stress periods fron full canopy).

9. One 150nn stress period in early full canopy, with
conplot© Doil water replenishment (102DD irrigation. .
Throe further stress periods in lato sucnor with partial
soil wator replenishmentj 51nn applied-at 150m accuuulated
deficit (4 stress periods froo full canopy). - •

10. Continuous 200nn accumulated pan deficit frcn full
canopy with conplete soil water replenishments 102nn
irrigation (5 stress periods fron-full canopy).

11. Continuouo 150nn accunlated pan deficit fron full
canopy with complete soil water replenishment; 102an
irrigation (6 stress periods fxoz. full canopy).

12. Continuous 25ODU accunulated pan deficit frcn full . :
canopy with cc-npleto soil water replenishment; 102:̂ 1
irrigation (4 stress periods froo full canopy).

Conduct; (a) Overhead sprinklers wore used to irrigate the trial,
and an application efficiency of Q$% vas assuued. All
treataents received:two irrigations of 51LXI after harvest
of the previous crop, and 37nrj after fertiliser .applica-
tion on Oth October, 19Q2. Treataent irrigations were
inpoGcd fron then on until 1Jth June, 19S3, after which
all treatnentB received 3 irrigations of 51nn at 50nn.
accuiiulatod pan deficit. Tho cane was driod-off by- ces-
sation of irrigation twe ncnths before harvest (the last
irrigation was on 19th July, 1983). It should be noted
that treatne-nto which received 51*^ irrigation were irri-
gated-for eevon hours, full circle. All treatcentG
which received 102ixi irrigation were irrigated over two
days ( 2 x 7 hours full circle) with c. rest period between
irrigations which enhanced infiltration.

(b) After every irrigation the ciccunalated pan deficit
was adjusted to the open pan reading for that day, re-
gardleao of whether the soil water had been replenished
ccnpletely or not. .Thus the accuuulated pan deficit was
a neans of determining frequency of irrigation and was .
net related to soil water replenishment. This was parti-
cularly true of treatments 3, 4, 5, 8 and 3, where only
51nri was applied offor periods of stress (see Table 1)

3/c)Gravinetrie,
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• ' ' • • ' ' .

(o) Graviuotric soil uoisture doterninc/tions were
conducted periodically, but there was insufficient ; '>
coverage to aid in interpretation of treatnent
responses and the data have not been presented in. . s
this report, . •".."•

(d) Canopy cover noasurenents were token regularly
on treatuent 1 fron 5th November ot 9th December, 1982/
after which the crop woe considered tc be at full
canopy. . , \

(e) At harvest stalk lengths, internode nucbors and ••id-
point dionoters of 24 stalks sampled for quality analy-
sis were neasured.

RESUETS:

a) Total procipitation; Table 2 shows the net effect of irrigation
treatments in creating periods of stress and on the frequency of irri-
gations. Rainfall over the season was bolow average (414nn), and sunner
temperatures were high, creating ideal conditions for the stress treat-
nents. The number of treatuont irrigations varied fron 4 (4QGuri) in
treatnont 12 (uost severely s tree Bed) to 21 (1 071nn) in treatuent 1.
!treatnont 2 received the nost water (1 763m total) whilst .treatuent 12 , .
received the least (1 063nn in total). It should bo noted that although '
treatments 5 and 6 received the sane auouat of irrigation, as did treat- •'.
nents 9 and 11f treatment 5 was noro severely stressed than treatment 6,
as was troatnent 9 compared with treatnent 11. •

b) yield:fses Table 3).

i) Cane rigid (t/faa)

The control treouont (troatuent 1) had the highest cane yield •
of 129»55 t/ha, whilst treatuent 12 (nost severely stressed)
hod the lowest yield of 71,07 t^a (45»14# less than the control).
Treatments 3, 5 and 0-12 had a significantly lowor yield than •'•
the control. Water use efficiency values varied fron 6,69
(treatnont 12) to 0,63 (troatnont 11) TC/ha/iOOrjn of water(see
Table 2). These values agreed well with values fron previous ',
experiments. . :

ii) ERC "9ij. cane

Tho decline in EUC % cano with stress was. less narked than that
for cane yield. The loweat Mtc % cane value of 13,45 for t rea t - '
nent 12 woe only 6,1455 lov;er than the highest value of 14,33 :

for troatnont 1, Only treatnonts 9-12 hod significantly lower '
K&C % cane yaluos than treataont 1. (Preataents 6-12 had lower ',
MO % cane values than treataonts 1-5, but tho difference bet-
ween corresponding treatuents 1 and 6,•2 and 7, and 3 and 8 '
was not significant. • . :'•

iii)TEHC/ha : ' . "•

The variation of TEHC/ha" followed the aaae trend cs 'SO/bs. with
the percentago decline in TEiiC/ha, v/ith stress being uore narked.
Tho sugar yield c;f treatuent 12 (9,5^ TEC/ha) v^s 46,46^ lower
than treatnent 1 (10,55 TMiC/ha). The efficiency-of all treat- ;
cents in using water to* produce sugar was olnost constant at a
uoan value of 1,0.6 + 0,07 TEliC/ha/iO0na of water (see Table 2).

4/0 Regression
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c) Regression of yield on total precipitation: (See
: Fig.1 (a) - (c) )» Cane yield (t/ha, EEC % cane, and TERC/ha .
Were found to be linearly related to total preoipitation(nD). The •
equations which best approximate' the linear regressions are: v

i) Cano yield (t/ha) = -2,40 + O,0782(total precipitation);
, r = o,93*** •

ii) ERC % cane - 12,21 + 0,0012(total precipitation); r=0,93*** v

iii)TERC/ha = -2,02 + 0,012i(total preoipitation); r=O,95***

Despite tho close correlation obtained, yield was also affeoted by
frequency of irrigations and amount applied per irrigation. Treatment 6
(17,14 TERC/ha) outyiolded treatment 5 (15,97 TERC/ha), even though
both treatments received 1 522mm, total precipitation. The some applies
to treatment 11 and 9 which both received 1 267cm total precipitation, "-.
but yielded 14,90 and 12,34 TELlC/ha respectively (see Table 2).

d) Stalk characteristics: Table 4 shows that the nain stalk charac-
teristic which affected yield was stalk length. There was. a decline in
stalk length fron 2,55° in treatment; 1 to 1,34a in treatnent 12.
Stalk length was affected nore by differences in internode length than
by differences in internode number. Differences in mid-point diameter .
between treatments were nogllgoable, and stalk numbers varied slightly
fron 168,4 tc 104,9 (x 10 ) stalks per heotare. ThiB variation appeared
to have been randomly distributed, with no relation to treatments.

Severe lodging occurred in treatnent 1 (93^), with' 1.5#~of the stalks
producing flowers. There was a tendency for cane taller than 1,0m t6:.
lodge and to flower, whereas shorter cane did not. '. :

DISCUSSION . -

Results may be more einply evaluated and explained by a consideration of
ERC yields (t/na) in relation to control yield, viz.

Treat-
pent

11
12
13
14
15
16
17
10
19
110
iir
112

ERC yield
t/na

10,55
10,46'
16,29
17,04
15,97
17,14
17,26
14,74
12,34
11,01
14,90
9,56

96 of
control•

100,0
99,5
07,0
91,9
06,1
92,4
93,0
79,5
66,5
63,7
00,0

. 51,5

5/(a) Effect of..,.

Yield loss
%
^m

•0,5
12,2
0,1
13,9
7,6
7,0
20,5
33,5
36,3
19,2
48,5
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(a) Effect of irriffatinr at 100an pan deficit. . .

Results shewed that irrigating at a pan deficit of 1.00m
caused no appreciable yield, lose when cenpared with irrigation • ..
at a deficit cf 50nn, provided the estimated deficit was
replenished, i.e. provided 100ixi of irrigation water was applied..
This is shown by the following conparisonss '. .;

11 (5ta deficit) vs. 12 (lOOuu deficit)? Yield loss O.ffi . '

15 ( » " ) vs. 17 ( " " ): Yield lose 7.6-7.0=0*6%

It was apparent therefore that the total available.moisture for .'
thes soils was considerably greater than the 102un measured in
thti top 90cn. . • ' .

When the estimated deficit of 100nn was not fully replenished,
as in the case of treatnents 3 and 0 which were irrigated with •
50nu at alternate pan deficits of 50nm and 100nn, then a signi-
ficant drop in yield resulted, viz. ' . ' : •- • •

1 2 vs. 13 : Yield loss 12,2 - 0,5 = 1!
17 vs. IG : Yield Ices 20,5 - 7,0 = 1

(b) Effect of irriflatinr at deficits creator than 100na.

A comparison of treatuents 7» 11i 10 and 12, which were irri-r
gated with 102nn at cunulative pan deficits of 100cc, 150nn,
200nm, and 25Onn respectively,, is shown in Figure 2, where it
can be seen that yield less was directly related .to cunulative
pan deficit at the tine of irrigation.

(c) Effect of stress 0*3 nontfag after harvest. •

Treatnents 2 to 5 were without irrigation for 31 <laya froo .
Cth October to Cth Novenbor, during which tine an open pan
deficit of 1 50no was accunulated. TOiere was no ueans of evalu-
ating the affects of this early stress, but a conparison of
treatnerit 2 with treatnent 1 (which was. not stressed) indicated

. that it had no narked effect on yield. ; •

Treatments 6 to ̂ 12 were not irrigated fron 8th October until
late Docenber, with cunulative deficits ranging frcn 1i6nn to
20Cnn at the tine of irri^r.tian. The effects of this pro-
longed stress period exo shown by comparisons of treatnents
which were sinilar in all other respects viz:

early stresslYield loss 1*6/:
" " JYield less 7.0-0,5=6.5^
" " jYiold loss 20.5-12.2=6.5^

(d) Effect of stress at early full canopy

Assuning that the decline in yield due- to the stress period
fron Oth October to Gth November was negligible (see para(c)
above),.then the yield reductions in treatments 4 and 5 nay be
attributed to stress that developed in December/ January when
only 51nn was ̂ applied at cumulative pan deficits of 100aci.

Two such stress periods (14) reduced yield by 8.1& whereas
three stress periods (15) increased the yield loss to 13.9&

6/(e) Effect of

11
12
13

No
M

It

early
ii

it

stress

it

vs.
vs.
70,

16
17
10
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(e) Effect of 9tress at 6-Q.months of age.

Treatment 9 was subjected to two major stress periods, the .
first during the pre-oanopy period when it wae not irrigated
iron 6th October to 20th Deoenber, and the second during March/
April/May when throe consecutive irrigations of 51n© were acplied
at cumulative pan dofioits of i50nn. It was shown (para (0)
above) that the effsot of the early stress was an average yield ,
loss of 7#5?* (neon of 7,6, 6,5, and 0,3), and thus, the effect
of the stress at 6-Q ccnths of age was a yield loes of J3f5 '••--'-
less 7,5 = 26.0%. . -

Troatnont 11 was also irrigated at dofioito of 15Cto during this
period, but irrigations of 100m were applied as compared •
to the 51nm irrigations given to treatnent 9» As a result of
this the overall yield loss.was ouch less severe at 19>2&
compared to the 35f5# loss recorded fcr treatment 9, in .epito
of these two treatments reoeiving the am* total anount of
irrigation water, Thus the timing of irrigations,* and th©
aaount applied per irrigation, had a greater effect on yield :

than the total anount applied over the growing season*.

Po@t«canopy streps woa nore detrimental to yield than was pre-cono-py
stress, and stress at 6mQ nonthe of ago cauaed a greater Ices in yield
than streee in the early full canopy stage.

From field capacity and wilting point determinations carried ou± on the .
trial site, it was established that the total available noieture in the
top 90cm of soil was 102mm, However, results showed that cons irrigated
at a cumulative pan deficit of 100mm (equivalent ̂ to approxinately 100^
depletion of available moisture) sufferred no yield loss provided it wae.
irrigated with an equivalent amount of water when the defioit was reached.
Reserves of moisture below 90cm would account for this to soae extent, ...
but the matter requires further study before it can be fully explained.

DEL/Dec'03
arg .



4200/11

TABLE 1a)
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MOISTURE STBESS TRIAL . •:"

DATE OF IKRIGATIOH AMD ACCUKOUTED OPEN PAN DEFICIT

ON THAT DATE

DATE OP
! IEHIGATION

Sept
Oct

Nov

Dec

i
I
: Jan
i

j
I

I

, FeV
•

Mar

Apr

May-

June

July

27
0
27
-0
24
5
10
19
20
7
12
20
26
'20
2

11
24
2
1U
25
50
4
7
14
19
20
3 •'

11
17
19
27
6 .
13
30
19

DAYS .AHM'̂ i
HARVEST

12
25
42
54
70
79
94
95
104
114
119
127
133
135
140
149
162
160
104
191
196
201
204
211
216
225
230
230
244
246
254
264
271
288
507

TKEATMBNTS
• 1

_

02
00
70
62
56

47
$6

1

i

73
"40
61

50
44

(Groused
' 6

02 .
•

116*

75

54
•46

47
53

.61

62

66

•;7

45

52.....

according

.4

61

50
44

I
• 1

—

02

150*
62
56

113*

113*

i

to similarity of

5.

104*

60

i
i

48
43

. 3 j '

02 "

150*
62

10C*

75

113*
• 6 1

. 102*
49

100*
47

04*

40

96*

40

102*

Jrrtaatibn
0 9

02
' -.' .
•02

- |
116*'

•

191**
75
40
61

50
• 4 4 . •

•" 4 ?

147*

•144*

.150*

.-jo...:
21

Logond: Tatles 1a) and 1b)

* - acounulated pen deficit at the ©nd of a streos period where
51on waa applied, • • •

** - Accunulated pan deficit at tho end of a stroae period where
• 102sn was applied.

NB. Where accumulated pan figures for 2 or oore treatiuents are
grouped together in one colunn, it neons that ever that tine
period the treatnents were irrigated identically.
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4200/11 MOISTURE STRESS TRIAL "

TABLE 1l>) DATE OF IRRIGATION ANP ACCUMULATED OPEM PAN ICTIOIT

ON THAT DATE -

BATE OF
IRRIGATION

Sept 27
Oct 8

~27 ,
Nov - e -

. 24
Dec 3

18
19
26
30

Jan 7
0.

12
20
?.6
20

Pel) 2
11
21
24
20

Mar 2
G

10
23
25
30

April 4
7

14
19
22
20

May 3
5

11
17
24
27
30 -

Juno .13
30 :

July 19
•

BAYS AFTER
HAHVE8T

12
23
42
54
70
79
94
95

104
106 •

114
115
119
127
133
135
140
149
159 .
162
166
150
174
134
109
191
196
201
204
211
216
219
225
230
232
230
244
251
254
257
271
200
307

TPJ5A1TO

1

02
66
70
62
56

47
_ C 6

ITS (Groused
6

02

116*

_ 75

73

40
61

53
44
49

54

4o-

47

53 :

61

62

a

a
45

J2

cooord
2

82

150**
-

116**

113**

113**

104**

94**

100**

100**

92**

96**

92**.

in* to G

7

62

116**

140**

101**

102**

115**

•90**

93**

9^**

109**

40
43

11

82

191**

175**

145**

155**

140**

155**

• 1 0

62

200**

207**

200**

1G4**

13c**

.12

82
,

270**

• " • " .

241**

849*

• •

225**
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TABLE 2 : ISRIGATICK. BAIHFAII. Aim WATTO TIRE

I 0-3 nonths

Me. of i r r i g a t i o n s
(total)
iTo.cf treatoent i r r i -
gations
Irrigation (in)
ILaisfall (na)

II V10 conths

No. of irrigations
(total)
No. of treatoent i r r i -
gations
Irrigation (m)
ualnfall (nc)

Total irrigation(nn)
Total rainfall(m)
X-otal precipitation(nn)

Yields

TC/na
TESC/ha

Water use efficiency

TC/na/iOGm
TETiCy4ia/iOOna

1

6

4

292
172

20

17
1 020

242

1 512
414

1 726

129,55
10,55

7,51
1,07

2

4

2

292
172

12

9

1 057
242

1 349
414

1 765

129,46
10,46

7,54
1,05

5

4

2

190
712

16

15
016
242

1 006
414

1 420
i

114,76
1o,29

0,00
. 1,05

4

5

5
241 -
172

1G

15
910
242

1 159
4H

1 575

120,20
17,04

7,65
1,00

5

5

5
241
172

17

14
O67
242

1 10G
414

1 522

112,44
15,97

7,59
1,05

TREATMENTS

6

2

00
172

2C

17
1 020

242

1 100
414

1 522

125,49
17,14

0,11
1,15

7

2

00
172

12

9

1 071
242

1159
414

1 575

122,01
17,26

7,76
1,10 .

0

2

30
172

16

15
016
242

904
414

. 1 510 -

105,79
• 14,74

0,05
1,12

9

2

CC
172

14

11

765
242

055
414

1 267.

09,59
12,34-

7,06
0,97-

10

2

CG
172

G

5
665
242

751
414

1 165

66,05
1-1,01

7,45
1,01

11

2

00
172

9

6

765
242

055
414

1 267

109,40
14,93

<3,63
1 f1U :

12

2

00
172

7

4
561
242

649
414

ro<3

71,07
9,56

- 0,9c
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TABLE 3 : YIKLD DATA

TREATMENTS

1 — 5 : Irr igated to schedule pre—canopy
1* Net 51nnc @ 50nHn def ic i t throughout (Control)
2 Net 102nm @ 100mm def ic i t throughout.
3 Net 51mm @ alternate 10C/50nm def ic i t throughout
4 2 x 100nnn def ic i t )ear ly"ful l canopy
5 3 x 10Qam def ic i t )net 51nnn @ 50nci thereafter
6 - 1 2 Irr igated to schedule from fu l l canopy
6 Net 51iain @ 50nm def ic i t
7 Net 102mn © lOOnm def ic i t
8 Net 51nrc @ al ternate 100/5Cten def ic i t
9 Net 102nr. © 150cm def ic i t early fu l l canopy

3 x 511-2?, •© 150o3 def ic i t l a te suaner.
10 Net 102un @ 200na defici t
11 Net 102O3 @ 150OD def ic i t
12 Net 102cm @ 25(tan def ic i t

Significance

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

S.E. single plot
S.E. t reataent nean .
C.V.%

Tria l Mean

Cane
Yield
t/ha

129,55
129,46
114,76
120,28
112,44

123,49
122,01

105,79

89,39

86,83
109,40
71,07

P=0,001

12,69
16.89

10,97
." " 4,48 ..

10,01

109,54

me %
Cane

14,33
14,24
14,21
14,19
14,20

13,89

14,14

13,93

13,78

13,56'

13,68

13,45

P=0,01

0,49
O.65
0,42 "
0,17 .
3,01

13,97

TEKC/
ha

18,55

18,46

16,29

17,04

15,97"

17,14

17,26

14,74

12,34

11,81

14,98

9,56

P=0,001

1,84
2.46

1*59
0,65

10,38

1^,34

o
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TABLE 4 STALK BATA.

i
TREATMENTS

1 - *5 Irrigated to schedule pre-cano^y

1 Net 51nc © 50nn deficit throughout (control)

2 Net 102EU U' IOOISD d e f i c i t throughout

3 Net 51nn @ alternate 100/50r^ deficit throughout

4 2 x 100sn deficit J early full canopy; net 5 1 ^

5 3 x 100DC deficit f @ 5 ° n n

6 - 1 2 Irrigated to schedule fron full canot>y

6 Net 51z3c © 50nn deficit

7 Net 102nn © KXtan deficit

8 Net 51nu © alternate 100/50sn deficit

9 Net 102nn @ 150nn deficit early full canopy;
3 x 51^a © 50no deficit late sm_-aer

10 Net 102m @ 200nc defibit

11 Net 102CE @ 150nu deficit

12 Net f102m © 25OZJL1 deficit

Significance

L.S.D. P=0,05
P=0.01

S.E. single plot +

S.B. treatnent nean ±

Tria-1 nean .

Stalk
counts/

ha x 10"3

170,1

177,9

169,1

169,9
174,8 .

182,4

181,9

" 177,7
176,2

168,4

184,9
169,2

175,2

Stalk
ength

m

2,55
2,28

1,92

2,15
2,02

2,14
2,12

1,70

1,52

1,46

1,73

1*34 '

ft n H

0,24
0,32
0,21

0,08

10.75

1,91

Inter-
node
no.

20,1

20,1

20,2

20,3

19,9

19,7

19,9

18,9
17,6

18,4

19,3

17,7

.19.3.

Mean
internode

, length en

12,7

11,5

9.5
10,6

10,2

10,9

10,7
9 , 0

8,6

7,9
9 , 0

7,6

9,9

Stalk
dianeter

en"

1,8 .

1,8

1,9

-1,8

1,8

1,7

1,8

1,7

1,8

1.9

1,8

. 1-7
-

1,8 Y

-Lodging

93
4fi

18

37
50

33
43 '
9
0

2

3
2

, 27 ,

Flowering

15

3
1

3
1

0

5
0

0

0

0

0

•

• . . • : ; • • . • • • " • ; ? •
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Figure 1
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SOUTH AFRICAN SUGAR INDUSTRY

AGRONOMISTS' ASSOCIATION

^200/11 MOISTURE STOPS

Cat. 1432
To dotomino the effect of noisturo stress inpoeed
for varying, longthe of tino during both tho pre-
canopy and full canopy phases of growth.

Duration of Investigations

lfois trial woo a 4th ratoon crop following the • ternina- .
tion of projects 7300/13 and 14, and it laetod for 12,1
nonthe (16.9.82 to 21.9.S3).

Looation: ZSA Exporinont Station,- Inpala Blook A5-10

£udu Block G1-6.

Soil typo: . IE, 1 aandy cloy loau derived frou gnoies.

Design: Handoniood conploto blocks, 6 replications*

Variety/Spacing: NCo 376 in 1,5n rows.

Fertiliser; (1) Nitrogen: 180 kg/ha N applied ao annoniun nitrate
in two equal dressings at 3 and 10 weeks.

(2) Phosphate: 100.kg/ha PpO- as single superphosphate
applied at 3 wooks, 5

(3) Potashs 60 kg/lia KJ) as nuriato'of potash applied
at 3 weeks.

Rainfall; ' 414nn ' .

Xrrigation treatoento; (itcatuents 1-5 irrigated tc schedule pre-canopy).

1. Nett application of 51-^ at 50LC accarulated pan
doficit "(Control - no stress).

. ?.. Slight continuouo streso with cor^plote eoil water
roplonishr;ont when irrigated; 102DD applied at 100nn
accunulatod pan deficit (11 stress periods).

3. Altomato alight stress/no stress; 51 on applied at.
altomato pan deficits of 50m and 100nn (3 stress ;

periods). ,

4. One pro-canopy stress period -;f 100nn accunulatod
pan deficit, followed "by two successive stress periods
of IOOIXJ accumulated pan deficit ipposod en early full
canopy phase; thereafter norcal applications of 51DD at
50LIO accunulated pajn deficit were rosuoed. (3 stress
poric-ds.) . • •

5. One pre-canopy etreos period of 100UD acououlatod
pan deficit, followed by three successive stress periods
of 100nn accumulated pan deficit imposed on early full
canopy phase. !Therc-after norcal applications of 51cn at
50LXI accuaulated pen deficit were resucod (4

- periods).
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(Treatgents 1-6 Irrigated to schedule fron full canopy)

6. Nornal irrigation of 51on at 50nn apcuculatod pan
deficit fron coriplete crop canopy.

7. Slight continuous stress fron full canopy with . ,
conplote GO11 water replenishment when irrigated; .
102un applied at 100nn acounulated pan deficit
(9 Btreae periods fron full canopy.

8. Alternate slight streas/no stress fron full canopy,
soil wator net completely replenished in alternate irri-
gations; 5to applied alternate pan deficits of 50nn and

• 10tai (7 stress periods fron full canopy). . ; .

9. One 150no stross period in early full canopy,, with
conplet6 eoil water replenishment (102DD irrigation. ::

Throe further stress periods in lato sunnor with partial
soil wator replenishment; 51na applied at 150m accuuulated
doficit (4 stress periods fron full canopy). • :

10. Continuous 200nn accuuulated pan deficit frcn full
canopy with couplets soil water replemishnent; 102nn
irrigation (5 3tress periods fron-full canopy).

11. Continuous 150nn accuclated pan deficit fron full
canopy with ccnplete soil water replenishment; 102cm
irrigation (6 stress periods fros full canopy).

12. Continuous 25Onu accunulated pan deficit fron full
canojpy with ccnpleto soil water repleniehcont; 102TH
irrigation (4 stress periods fron full canopy).

Conduct; (a) Overhead sprinklers were used to irrigate the trial,,
and an application efficiency of Q$% wa3 assuned. All
treatments received two irrigations of 5to after harvest
of the previous crop, and 37nn after fertiliser .applica-
tion on Oth October, 1902. Treatment irrigations were
inpoced fron then on until 13th June, lcjG3r oStex which
all treatnents received 3 irrigations of 5iEm at 50nn.
accumulated pan deficit. The cone was dried-off by ces-
sation of irrigation twe ncnths before harvest (the last
irrigation was on 19th July, 1983). It should be noted
that treatnonta which received 51ra irrigation were irri-
gated for Sevan hours, full circle. All treatments
which received 102LH.I irrigation were irrigated over two
days ( 2 x 7 hours full circle) with a rt-st period between
irrigations which enhanced infiltration,

(b) After every irrigation the accucalated pan deficit
was adjusted to the open pen reading for that day, re-
gardless of vhethc-r the coil water had been replenished
completely L-V not. Thus tho accumulated pan deficit was
a neans cf determining frequency of irrigation and was
not related to soil wator replenishment. This was parti-
cularly true of treatments 3, 4, 5, 8 and 9, where only
51rn was applied after periods of stress (see Table 1)

3/c)Gravinetric,
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(o) Gravinotric soil uoisture determinations were .'-•'-.'•
conducted periodically, but there was insufficient ; ;
ooverage to aid in intorpretotion of treatment . \ .,":
responses and the data have not teen presented in ' .
this report. . ' • ; • • :

(d) Canopy cover noasurenents were taken regularly . '.'"
on treatuent 1 fron 5 "to Novenber ot 9th December, 1982,;.
after which the crop was considered tc be at full :
canopy. . •_. • :.,

(e) At harvest stalk lengths, internode numbers and nid-
point diaaetera of 24 stalks sanpled for quality analy-;
sis wero neasured, :

RESUETSs

a) Total precipitation: Table 2 shows the net effect of irrigation
treatuents in creating periods cf stress and on the frequency of irri-. j
gations. Rainfall over the season was below average (414nn), and sunner*
temperatures wore high, creating ideal conditions for the stress treat-
ments • the nunber of treatuont irrigations varied fron 4 (400m) in . .
treainont 12 (uost soveroly stressed) to 21 (1 071nn) in treatment 1.
Treatment 2 received the nost water (1 jGjun total) whilst treatuent 12 ;
received the least (1 O63nn in total). It should'bo noted that althou^i.-
troatuonts 5 d d ̂  received the saue onouiit of irrigation, aa did treat- .
nents 9 and 11, treatment 5 was more severely stressed than treatment 6,
as was treatoont 9 conpared with treatnent 11.

b) yioldzfsee Table 3). j

i) Cane yield (t/ha) _ : / '

The control treauent (treatnent 1) had the highest cane yield •
of 129,55 t/ha, whilst treatuent 12 (nost severely stressed)
hod the lowest yield of 71,07 t/ha (45,14$ leas than the control)
Treatments 3, 5 and 0-12 hod a significantly lw;or yield than
the control, Wator use efficiency values varied fron 6f69
(treatoont 12) to 0,63 (troatnont 11) TC/ha/iOOixi of water(see ;
Table 2). These values agreed well with values fron previous ;
experiments.

ii) KRC ">!). cane

The decline in EUC % cane with stress was. less uarked than that
for cane yield. Ihe lowest ELIC % can© vcaue of 13,45 for treat-
nent 12 was only 6,14^ lower than the highest value of 14,33
for troatnont 1. Only treatnonts 9-12 had significantly lower
EltC % cano yaluos than treatuont 1. Treatments 6-12 had lower
ESC % cane values than treatments i-5, but the difference bet-
ween corresponding treatuents 1 and 6,-2 and 7, and 3 and 8
was not significant.

variation of TERC/ha followed the 3on& trend as TC/hs, with
tho percentage decline" in TEttC/lia, with stress being uore narked..
Tho sugar yield of treatuent 12 (9,5^ TEC/ha) was 46,46^ lower • •
than treatnent 1 (10,55 TSiC/ha). Tho efficiency-cf all treat-" i
cents in using water to* produce sugar was oloost constant at a
uean value of 1,06 + 0,07 THlC/ha/iO0aa of water (see Table 2). •

4/o)Regreosion
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c) Regression of yield on total precipitation: (See
• Fig.1 (a) - (c) )i Cane yield (t/ha, ERG % cane, and TERC/ha
were found to be linearly related to total preoipitation(mh). The .. ,\
equations which best approximate the linear regressions are: v

i) Cano yield (t/ha) = -2,40 + O,0702(total precipitation);
. r = o,93*** . • ;• •:

ii) ERC % cane - 12,21 + 0,0012(total precipitation); r=0,93*** ̂

iii)TERC/ha = -2,02 + 0,012i(total precipitation); r*O,95***

Despite the close correlation obtained, yield was also affeoted.by
frequency of irrigations and auount applied per irrigation, Treatment 6
(17,14 TERC/ha) outyiolded treatnent 5 (15,97 TERC/ha), even though
both treatments received 1 522an, total precipitation. The some applies
to treatment 11 and 9 which both received 1 267mn total precipitation, ',
but yielded 14,90 and 12,34 TEUC/ha respectively (see Table 2).

d) Stalk characteristics: Table 4 shows that the main stalk charac-
teristic which affected yield was stalk length. There was. a decline in
stalk length from 2,55^ in treatment 1 to 1,34m in treatnont 12.
Stalk length was affeoted nore by differences in internode length than
by differences in internode number. Differences in nid-point diameter .
between treatments were noffligeable, and stalk numbers varied slightly
fron 166,4 to 104,9 (x 10 ) stalks per heotare. This variation appeared
to have been randomly distributed, with no relation to treatments. :

Severe lodging occurred in treatment 1 (93^)t with 1.5̂ 'of the stalks
producing flowers. There was a tendenoy for cane taller than 1,0n to
lodge and to flower, whereas shorter cane did not. ' ;

DISCUSSION

Results may be more sinply evaluated and explained by a consideration of
ERG yields (t/ha) in relation to control yield, viz.

Treat-
nent

11
12
13
14-
15
16
17
10
19
110
111
112

ERC yield
tAia

10,55
10,46"
16,29
17,04

' 15,97
17,14
17,26
14,74
12,34
11,01
14,90
9,56

% of
control
100,0
99,5
07,0
91,9
06,1
92,4
93,0
79,5
66,5
63,7
00,0

. • . 51,5

5/(a) Effect of. . . .

Yield loss

0,5
12,2
0,1

13,9
7,6
7,0

20,5
33,5
36,3
19,2
43,5
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(a) Effect of irriflatin/* at 100ao' pan deficit. ' ,.;.

Results shewed that irrigating at a pan deficit of 100nn
caused no appreciable yield loss when cenpared with irrigation • .
at a deficit cf 50na, provided the estinated defioit was
replenished, i.e. provided 100m cf irrigation water was applied.
This is shown by the following comparisons! '. :; •

11 (50nn deficit) vs. 12 (lOOnn doficit)s Yield loss O.'fA \

16 ( » " ) vs. 17 ( " " ): Yield loss 7.6-7.0=0.6&

It was apparent therefore that the total available ocisture for !

thes soils was considerably greatur than the 102un measured in ..
tho top 90cn. ' .

When the estinated deficit of 100nn was not fully replenished, •
as in the case of treatnents 3 and 3 which were irrigated with
50nu at alternate pan deficits of 50nn and 100mn, then a signi-
ficant drop in yield resulted, viz, . \

12 vs. 13 : Yield loss 12,2 - 0,5 = 21
17 vs. IC : Yield loss 20,5 - 7,0 = 1

(b) Effect of irrireatiiv; at deficits creator than 100na.

A comparison of truatuents 7» 11» 10 and 12, which wore irri-
gated with 102rm at cunulative pan deficits of 100LD, 150nD,
200nn, and 25Onn respectively, is shown in Figure 2, where it
can be seen that yield less was directly related .to cunulative .
pan deficit at the tine of irrigation.

(c) Effect of stress 0-3 nonths after harvest.

Treatnents 2 to 5 were without irrigation for 31 days fron .
Oth October to Oth November, during which tine an open pan
deficit of 150m was accumulated. There was no ueans of evalu-
ating the effects of this early stress, but a conparison of
treatnerit 2 with treatment 1 (which was not stressed) indicated

. that it had no narked effect on yield. . • •

Treatments 6 to *12 were not irrigated fron Oth October until
late Docenber, with cunulative deficits ranging frcn 116mm to
20Cmm at the tine of irri£c.ti;>n. The effects of this pro- . '"
longed stress period are shown by comparisons of treatnents
which were sinilar in all other respects viz:

11(No early stress vs. l6fearly stressjYield loss 7.6;$
vs. I7( "' " iYield loss 7.0-0.5=6.5&
vs. I0( « » )Yield loss 20,5-12.2=8.336

(d) Effect of stress at early full canopy

Assuming that the decline in yield due to the stress period
fron Oth October to Gth November was negligible (see para(c)
above),.then the yield reductions iri treatments 4 and 5 nay be
attributed to stress that developed in Decenber/January when
only 51nm wae_applied at cumulative pan deficits of 100aa.

Two such stress periods (14) reduced yield by B*1% whereas
three stress periods (15) increased the yield loss to 13.9&

6/(e) Effect of

M II
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(e) Effect of stress at 6-Q months of age, ; .

Treatment 9 was subjected to two major stress periods, the
first during the pre-oanopy period when it was not irrigated
from 8th October to 20th December, and the second during March/ •.
April/May when throe oonseoutive irrigations of 51aa were applied
at cumulative pan deficits of 150nm, It was shown (para (b)
above) that the effeot of the early stress was an average yield ,
loss of 7i5# (neon of 1,6, 6,5, and 0,3), and thus ,the effect.
of the stress at 6-Q months of age woe a yield loss of 33i5
less 7,5 = 26.0%.

Treatment 11 was also irrigated at defioito of 150mm during this
period, but irrigations of 100mn were applied as compared : '
to the 51mm irrigations givon to treatment 9* As a result of
this the overall yield lose was much less severe at 19>2& .
oonp&red to the 33t5# loss recorded for treatment 9, in .spito
of these two treatments reoeiving the sane total amount of
irrigation water, Thus the timing of irrigations, and the
amount applied per irrigation, hod a greater effect on ytel4
than the total amount applied over the growing season,,

Pe$t»canopy ateess was more detrimental to yield' than wae pre-canopy .
stress, and stress at 6-0 months of age cauaed a greater less in yield
than stress in the early full canopy stage.

From field capacity and wilting point determinations carried out on the .
trial' site, it was established that the total available moisture in the
top 90cm of soil was 102mm, However, results showed that can© irrigated
at a cumulative pan deficit of 100mm (equivalent ̂ to approximately .100^
depletion of available moisture) sufferred no yield loss provided it was
irrigated with on equivalent amount of water when the deficit was reached.
Reserves of moisture below 90cm would acoount for this to some extent, ...
but the matter requires further study before it can ba fully explained.

DEL/Dec'C3
org
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TABLE 1a)

- 7 "

MOISTURE STRESS TRIAL . ]•

DATE OF fflRiq-ATIOH AND ACCUMPLATED 0 P M PAN DEFICIT

ON THAT DATE

DATE OF
IRHIGATION

Sept
Oct

j Nov

! Dec
J

i
I
; Jan

:
1

j

! Fetr
•
>

Mar

Apr

May

June

July

27
G

27
-0

24
3

10
19
20
7

12
20
26
20
2

11
24

2
10
25
30
4
7

14
19
20
3 '

11
17
19
27
6 .

13
30
19

D A Y S .ATTTREl
HAR7EST

12
23
42
54
70
79
94
95

104
114
119
127
133
135
140
149
162
16c
104
191
196

• 201

204
211
216
225
230
230
244
246
254
264
271
280
307

TTiK/lTMENTS

• 1

02
OG
70
62
56

47

i

1

73
'40
61

50
44

CGrouiied
' 6

— -
02.

116*

15

54
46
47
53

61

62

66

•>7

45

5?..

according
.4 .!

02

150*
62
56

113*

113*.
61 -.

50 «
4 4 • ..

to similarity of
5.

104*

60

i

48
43 .

. 3

02

150*
62

10C*

75

113*
• 6 1

, 102*
49

100*
47

04*

40

96*

40

102*

Irrigation
0 9

• 1 •

. • 1

Q2

116*-

' 02

1

191**
73

. 40
61

50
• 4 4
49

147*
j

144*

150*
. « •

..-jo..:
21

Lomond: Tables 1a) and 1b)

* - accunulated pen deficit at the end of a stress period where
51nn was applied. ' •

** - Accunxilated pan deficit at tho end of a stroas period whore
102an was applied.

NB. Where accunulatod pan ficuroe for 2 or nore treatments are
grouped together in ono oolunn, it ueons that over that tine
period the treatments were irrigated identically.
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4 2 0 0 / 1 1 MQISTDRE STRESS TRIAL

TABLE 1b ) pATE OF IRRIGATION ifflD ACCTJHOLATED OPEN PAN DEFICIT

ON THAT BATE . - -

J
DATE OF

mHIGATION

Sopt 27
Oct 8

~27 .-
Nov 8

. 24
Dec 3

13
19
26
30

Jan 7
6

12
20
26
20

Pet 2
11
21
24
20

Mar 2
G

10
23
25
30

Apri l 4
7

14
19
22
20

May 3
5

11
17
24
27
30 -

June .13
30

July 19

BAYS AFTER
HABVE6T

12
23
42
54
70
79
94
95

104
106
114
115
119
127
133
135
140
149
159
162
166
160
174
104
109
191
196
201
204
211
216
219
225
230
232
230
244
251
254
257
271
200
307

TREAIDM

1

82
86
70
62
56

47
66

[TS (Groused
6

82

116*

;
73

. 4 0
61

53
44
49

54

46-

47

53 :

61

• 6 2

'C6

47

.... 45

aooord
2
• '

82

150**

118**

113**

113**

104**

94**

100**

100**

92**

96**

92**

in* to s
T.

62

116**

140**

101**

102**

115**

• 9 0 * *

93**

9S**

109**

63
40
43

everity
11

82

191**

175**

145**

155**

140**

155**

of stress)
• 1 0

02

200**

207**

200**

104**

19c**

.12

62;
,

•270**

241**

249*

• •

225**
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TABLE 2 : TT.-RTCATTn*?, T?ATTiyALL AHD WAJffi T3SE

I 0-J ncnths
Nc.of irrigations
(total)
iTo.cf treafcent irr i-
cations
Irrigation (in)
Rainfall (no)

II 3-10 conths
No. of irrigations
(total)
No. of treatoent irri-
gations
Irrigation (en)
iiainfall (oc)

Total irrigation(nn)
5?ctal rainfall(m)
Total precipitation(nn)

Yields
TC/ha
TSKC/taa

Water use efficiency

TETiC/ha/iOOoa

1

6

4
292
172

20

1?
1 C20

242

1 312
414

1 726

129,55
10,55

7,51
1,07

2

4

2
292
172

12

9
1 057

242

1 349
414

1 763

129,46
10,46

7,34
1,05

3

4

2
190
712

16

13
016
242

1 006
414

1 42C
i

114,76
1^,29

0,00
. 1,O5

4

5

3
241 -
172

10

15
91G
242

1 159
414

1 573

120,20
17,04

7,65
1,00

5

5

3
241
172

17

14
067
242

1 106
4H

1 522

112,44
15,97

7,39
1,05

TEH,

6
• _

2

00
172

20

17
1 020

242

1 100
414

1 522

123,49
17,14

0,11
1,13

aMQJTS

7

2

GG
172

12

9
1 071

242

1159
414

1 573

122,01
17,26

7,76
1,10

0

2

00
172

16

13
G16
242

904
414

- 1. 3-10 -

105,79
• 14,74

' 3,03
1,12

9

2

CC
172

14 .

11

765
242

053
414

1 267

09,39
12,;34-

7,06
.0,97

10

2

CG
172

G

5
663
242

751
414

1 1^5

06,03
11,01

7,45
1,01

11

2

oc
172

9

6

765
242

053
414

1 267

109,40
14,90

0,63
1,10

12

2

GC
172

7

4
561
242

649
414

1-0*3

71,07
9,56

0^90
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TABLE 5: YTKKT) DATA

TREAOMKJTS

1 - 5 : Irr igated to schedule pre-canopy
1* Net 51DBE (§ 50nm def ic i t throughout (Control)
2 Net 102mm © 100mm def ic i t throughout.
5 Net 51nm @ al ternate 10C/50nm def ic i t throughout
4 2 x 100mm def ic i t )ear ly fu l l canopy
5 5 x 100mm defic i t )net 51nna @ 50ma thereafter
6 - 1 2 Irr igated to schedule from fu l l canopy
6 Net 51nn3 @ 50nm def ic i t
7 Net 102EC @ 100na def ic i t
8 Net 51nd @ al ternate 100/50EEI de f ic i t
9 Net 102nr. © 150nm def ic i t early ful l canopy

3 x 51EH *© 150nn def ic i t l a te sunnier.
10 Net 1O2cx3 © 20CtaD def ic i t
11 Net 1O2i3n @ 150nn dofici t
12-Het 102on @ 250m def ic i t

Significance

L.S.D. P=0,05
IM3.01

S.K. single plot • . '
S.E, treatnent nean ,

Trial Mean

Cano
Yield
tAa

129,55
129,46

114,76
120,28

112,44

125,49
122,01

105,79

69,59

86,85
109,40
71,07

P=0,001

12,69
16.89

10 ,97

. 4 , 4 8 .

10.01

109,54

me %
Cane

14,55
14,24
14,21
14,19
14,20

15,89

14,14

15,95

15,78

15,56'

15,68

15,45

P=0,01

0,49
0.65
0 , 4 2 • • "

0,17 .
3*01 .

13,97

TESC/
ha

18,55
18,46
16,29
17,04
15,97"

17,14
17,26

14,74

12,54

11,81

14,98
9,56

P=O,OO1

1,84
2.46

1,59
0,65

iO,38

1S.34

o
I
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1ABLS 4 STALK DATA.

J
TREATMENTS

i 1 - 5 Irrigated to schedule pre-cariopy

1 Net 51ix: @ 50nn deficit throughout (control)

2 Net 102a; <& 10Q=n deficit throughout

5 Net 51nn @ alternate 100/50rxi deficit throughout

4 2 x 100£a deficit J early full canopy; net 51°°

5 3 x 100TE deficit ) ® 5Oni=i

6 - 12 Irrigated tc schedule from full canopy

6 Net 51nc @ 50sn deficit

7 Net 102on © 100nn deficit

8 Net 51nc © alternate 100/5Cte deficit

9 Net 102m @ 150nn deficit early full canopy;
3 x 51̂ 23 © 50nn def ic i t l a t e su i te r

10 Net 102m 0. 200nc def ic i t

11 Net 102nc @ 150nn def ic i t

12 Net 102m @ 250om def ic i t
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Figure 2. Effects of Irrigating at Different Deficits on Yield
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