TEQMINAL REPORT
Cat, 1432
Objoet:

Ax
SOUTH AFRICAN SUGAR INDUSTRY
AGRONOMISTS' ASSOCIATION -

To dcternine the effect of moisture stress inposed
- for varying longthe of tipc during both the pro-

canopy and full. canopy phaaes of growth,

Duration of Investiggtion:

Igcgtion:

S0il type: .

Design:

Vg;ietx[Spgc;gg:

Fertiliser:

Thie trial was o 4th ratoon crop following the  terminao~ . '
tion of projecta 7300/13% and 14, and it lastod for 12,
nonths (16.9.82 to 24.9.53).

ZSA Exporinent Staticn, Inpala Block £5-10
Judu Block GT-b.

PE;i sandy cley loan derived fron gnoiss.
Randonisod complete blocks, 6 replications.
¥Co 376 in 1,5a roﬁs.

(1) Nitrogen: 180 kg/ha N spplied as armoniun nitrete
in two equal drossings at 3 'ond 10 weeks,

(2) Phosphote: 100 kg/ha P0 5 63 single superphosphate
applied at 3% woeks.

(3) Potash: 60 kg/he K0 a8 nuriato of potash applied
at 3 wecks.

414 |

Irrigntion tregtnonts: (Trcatments 1-5 irrigated to achedule Pre-cenopy).

1. Nett gpplication of 51¥3 at 50ur eccurulated pan
deficit (Control - no stress).

2. 8light continucue stress with coiplete 20il water
roplenishnont when irrigated; 102um aepplied at 100m;

accunulated pan deficit (11 stress periods).

3. Alternatc slight stress/no atress: 51rnnapp1*cd at.
alternate pan deficitg »f 50rm and 100ur: (8 stress ©
periods), .

4. One pre-cancpy stross poricd »f 100m accunulated
pon deficit, felluwed by twe successive stress periods
of 1002 accu:ulﬂtud pan deficit inposed cn early full
canopy phase; thereafier norcal applicotions of 51mn at
50m1 acc?nulated pon deficit were resunsd. (3 stress
nericdsy. . i

5. One pre-canspy stress period of 100mm acowrulated
pon deficit, followed by three successive stress poriods
sf 100mn accunuiated pan dafieit imposed on carly full
canopy phese.  Thercafter noral applicaticns of S1m at
50rr: ccuuulated pan deficit were resuced (4 strggs
poriods).

2/(Treatuents. ...



anduct:

(Treatnents 1-6 Irrimated to gchedule from full canngx)

6, Wormol irrigation of Sim at 50mm accuculated pan

deficit from complete crop canopy.

7. Slight continuous atress fron full ccnopy with
conplote cedl water replenishnent when irrigeted;
102rm applied at 100 acoupulated pan deficit

(9 stremss poriods fron full cancpy.

8. ilternate plight stress/nc stress fronm full cancpy,
poil wator not ccrpletely roplenished in altermate irri-
gaticng; S51m applied alternate pan deficits -of 50nn and
100cr (7 stross periods fron full canogy). ,

9. One 150m struss period in oarly full canopy, with
conplote soil water replenishnent (102on irrigation. -
Three further strese poriods in late sumroer with partial
scil wator replenishnent, 51mm epplied. at 150 accunulated
doficit (4 stress pericds froo full canopy). - .

10. Continucus 200m accurulated pan deficit fren full
canopy with conplete soil water replenishnent; 102mm
irrigotion (5 stress pericds fron full cancpy).

11. Continuous 150rm accurlated pan deficit froa full
ccnopy with ceoplete seil water replenishnent; 102mn
irrigation (6 stress periods fran full canocpy).

12. Continuous °50nu accunulated pan defiecit fren full’
cancpy with complete soil water replenishment; 102:m
irrigation (4 stress pericds fron full cancpy).

(a) Overhead sprinklers were used to irrigate the trial, -
and an application efficiency of 85% was assuned. 411
treatnents received:twe irrigations of 5im after harvest
of the previous crcp, and 37mn after fertiliser epplica~ -
tion on Uth October, 1982, Treatuent irrigations were
inpoged frem then on until 13th June, 1963, after which
0ll treatoents received 3 irrigations of 51m at 50m.
accwuleted pan deficit, The cane was dried-off by ces-
sation of irrigation twe nonths before harvest (the last

~irrigation was on 19th July, 1983). It should be noted

that treatnents which received Stro irdigation were irri-
gated . for seven hours, full circle. All ireatnents
which received 102 irrigation were irrigoted over two
days (2 x 7 heurs full clrcle) with e rest périod between
irrigations which enhanced infiltration.

(b) after cvery irrigation the ccounwlated pan deficit
wvas adjusted to the cpen pan reading for thet day, re-
gordlens of whethcr the ooil water had been replenished
cecopletely or not., Thue the accunulated pan deficit was
e neans ¢f deteruining frequency of irrigation and was
net related to soil water replenishment., This was parti-
cularly true of treatments 3, 4, 5, 8 and 9, where only
51n» was aprlied aftor pericds of stress (see Table 1)

3/c)Gravinetriceess..
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(o) Gravinotrie scil woisture determinotions were: = '
conducted periodically, but thore was insufficient ¢
ooverage to aid in interpretaticn of treatnent L
respcnses and the deta have nut been presented in
thie report, . - DR
(d) Concpy cover nenpurcments were taken regularly: - @
cn treatuent 1 fron 5th Novenber ot 9th December, 1982,

- after which the crup wes considered tc de at full - -
cancopy. Lo
(e} At harvest stalk lengths, internode nupbers and nide. .
point dioneters of 24 stolks sanpled for quality analy-

~ 8is were neasured. o

3.
L

RESULTS :

a) Total procipitation: Table 2 shows the net effect of irrigation.
treatuents in creating pericds cf stress and on the frequency of irri- .
goetions. Roinfall over the senson woa bolow average (414m), and swrer .
termperatures were high, creating ideal conditions for the stress treat-
pents. The mumber of treatuent irrizations varied from 4 (£08rmi) in-
treatnent 12 (uost sovercly stressed) ts 21 (1 071m) in treatnent 1. i
Treatnent 2 received the most water (1 763m total) whilst treatuent 12 | .
received the least (1 063mn in totel). It should be noted that although L
- treatuents 5 end 6 received the sane mownt of irrigation, as did trest~ -
nents § and 11, itroatment 5 wos nore severely stressed thon treatnent 6,
os was treatoent 9 compared with treatoent 11. L -

b) Yield:(sece Table 3).
i) Cope yield (t/ha) j

The control treauent (treatuent 1) had the highest cane yield

of 129,55 t/ha, whilst treatvent 12 (nost severely stressed) - .
had the lowest yield of 71,07 t/ma (25,14% less than the control).

Treatnents 3, 5 and 0-12 had o significantly lower yield than . -
the control. Wator use efficiency vnlues varied from 6,69 0
(treatment 12) to 8,03 (treatmont 11) TC/ha/100rm of water(see
Table 2). These values ogreed well with values froo previous |
experinents. | R

i1) ERC % came

The decline in EXC % cane with stress was. less narked than that
for cone yield. The loweat IC # cane velus of 13,45 for treate
nent 12 was only 6,145 lower than the highest value of 13,33
for trootuent 1. Only treatnents 9-~12 had significantly lower
EGC 6 cane valuos than treatuent 1. Trestments G-12 had lower |
ERC % cane velues thon treatnents 1-5, but the difference bet- .
ween corresponding treatpents 1 ond 6, 2 and 7, and 3 and 8 1
vas not significant, : . - B

111)TERC/ho o
The variaticn of TERC/ha followed the same trend es TC/he with =
the percentoge decline in TERC/ha, with strees being nore parked. -
The sugar ylold of treatuent 12 (9,55 THIC/ma) wos 48,450 lower
‘than treatnent 1 (18,55 TEiC/ha). The efficiency of all treat-
rents in using water to produce sugar wes almost constant at o .
uean value of 1,06 £ 0,07 TERC/ha/100m of weter {see Table 2,

~ 4/o)Regreasion
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¢) Re eeeion of eld on_total precipitation: (See >
* Fig.1 Cane yield {t/ha, ERC % cane, and TERC/he
bero fomdoto b’ 1insarly rolated bo totol precipitation(mn). The . .
equaticna which best approxinate the linear regressions are: =

i) Cnno yield (t/ha) = =2,48 + 0,0782(totel precipitation);
= 0,938 i
11) ERC % cane = 12, 21 + 0,0012(total precipitation), =0 93*** gyi51

11i)TERC/ha = =2,02 + 0,0121(total precipitation); r=0,g5H*

Deapite the cloee correlation obtained, yield was also affected.by -
frequency of irrigations and anmount applied per irrigation., Treatment 6
(17,14 TERC/ha) cutylelded trestment 5 (15,97 TERC/ha), even though .
both treatments received 1 522mm, total precipitation. The same applies
to treatments 11 and § which both received 1 267mm total preci itation, "
but yielded 14,98 and 12,34 TELC/ha respectively (sse Table 2). |

~d) Stalk dharectgriatica: Table 4 shows that the main stulk charac-
teristic which affecoted yield was stalk length. There was & decline in.
atalk length from 2,552 in treatment. 1 to 1,34m in treatment 12. -
Stalk length was arfeoted nore by differences in internode length than
by differences in internode number. Differences in nid-point diameter
between treatmeonts were negligeable, and stalk numbers varied slightly g
fron 168,4 tc 184,9 (x 10°) stolks per hectare. This variation appeared -
to have been randomly dxetributed, with ne relation to treetmente. IR

Severs lodging occurred in treatnent 1 (93%), with 15% of the etulks '

producing flowers. There was & tendency for cane tzller than 1,0n to
lodgé and to flower, vhereas shorter cens did not. '

DISCUSSION . - ‘ .

Reaulte pay be more simply evaluated and erpleined by & ecnalderation of '17
ERC yiclds (t/ha) in relation to control yield, viz.

Treat- ERC yiold % of : Yield loss

nent t(hg control

R 18,55 "100,0 -
I2 13,46 99,5 0,5
13 16,29 87,8 12,2
I4 . 17,04 ' : 91,9 8,1
I5 15,97 86,1 13,9
I6 171,14 92,4 7,6
17 17,26 93,0 7,0
I0 14,74 19,5 20,5
19 ' , 12,34 $ 66,5 33,5
110 11,861 63,7 36,3
I 14,98 80,0 19,2
112 : 9,56 - 95 48,5

5/(8-) Effect ofvanense
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(a) Effect of irrimatint at 100mm pan defigit.

Lesults showed that irrigating at a pan deficit of 100nn

caused no appreciable yileld loes when ccnpared with irrigation -

at a deficit cf 50m, provided the estinated deficit was . :
replenished, i.e. previded 100mm «f irrigation water was applleg.,c:
This is Bhown by thu fellowing coupariscns: K o

I1 (50mm deficit) vs. 12 (100m deficit)s Yield 1088 0,5% -
15 ( " . n ) VB. 17 ( o 1 ) Yield loss 7, 6-7,0’0:§2ﬁ

It was apparent therefcre ‘that the total available mcisture for o
thes scils was ccnsiderably greater than the 102m measured in
the top 90ch. ‘

When the estinated deficit of 100m was not fully replenlshed,

a3 in the case of trentnents 3 and 8 which were irrigated with -
50cz: at alternate pan deficlits of SOnn and 100mn, then a 313ni-
ficant drop in yield resulted, viz. :

-I2 vs, I3 : Yield loss 12,2 - 0,5
I7 ve. IC : Yield 1css 20,5 - 7,0

(b) Effoct of irripatins ot deficits greator than 100mm.

A comparison of treatnents 7, 11, 10 and 12, which were irri-
gated with 102rm et curulative pan deficits of 100pm, 150rm,
200, and 250rm respectively, is shown in Figure 2, where it .
can be scen that yield luss was directly related to cumulatlve -
pan deficit at the time of irrigaticn.

11 ris Ty
1 iy

(¢) Effoct of stress O- monthe.after harveet,

Treatnents 2 to 5 were withrut irrigation for 31 days from

gth Octobor to Cth Novenber, during which tinme .an open pan

deficit of 150on was accunulated., There was no neans of evalu-

pting the offecte of this early stress, but a comparison of

treatnent 2 with treatment 1 (which was not stressed) 1ndicated-
. thet it had no naerked effect on yield., ,

Treatuents & to 12 were not irrigated fron 8th October until
late Decenber, with cunulative deficits ranging from 116m to
200mn at the tine of irrigotiin, The effects of this pro-
longed stress period orce shown by conparisons of treatnents
which were sinilar in all other respects viz:

I1§No eorly atressi V8. I6§ear1y stresngleld lose 1,64 .

I2(" " " va, I " " }ield 1 0~0,5=
13(" " " 8. Ig oon n - °8s Ty 5 Ca 08

Yiecld loss 20, 5-12 2=0,3%

(Q) Effect of stress at early full canopy

Lasuning that the decline in yield Que tc the stress pericd
fron 8th October to Gth November was negligible (see para(c)
above), then the yield reducticns in treatments 4 and 5 may be
attributed to stress that develcped in December/January when
only 51 was applied at cunulative pan deficits of 100mm,

-Two such stress periods (I4) reduced yield by 3,1% whereas
three stress periods (I5) increased the yield loss to 13,9%

6/(2) Effect 0fearans
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(e) Effect of stregs gt 6-0 months of spe. DR
Preatuent 9 was subjected to two major stress pericds, the
first during the pre-oanopy period when it wae not irrigated. - -
fron 8th Qotober to 20th Decembor, and the second during March/ . .
April Moy when throe consecutive irrigetions of 51mm were applied.
at cupwlotive pan defioits of 150mm. It woe ehown (para (o) -~
above) that the effsot of the early ntress was an average yleld . &
lose of 7,5% (mean of 7,6, 5,5, and 3,3), and thus the effect . -

of the stress at 6-8 menths of age wes a yleld loss of 33,5 -
less 7,5 = 25.02-’;. . _ .
Troatoent 11 wos also irrigated at deficits of 150mm during this -
period, but irrigations of 100mn were applisd ae compared = - .
to the 51mn irrigations given to treatment 9, As g result of -
this the overall yield loss was nuch less severs at 19,2, o
corpared to the 33,5% loss reccrded for treatnemt 9, in mpite

of thege two trosinents receiving the sane totdl anount of
irrigation water, Thus the tining of irrigations, and the
ancunt applisd per irvigation, had a groater effeot on yield
than the total snount applisd over the growing geason,

® s

Postwcanopy atress was nore detrinentsl to yield than wae pre-cancpy _
gtress, ond ptrees at Gl nmonths of age caused a greater lces in yield . .
" than streas in the carly full canopy stage.

Fron field copacity and wilting point determinations carried out on the . -
trial aite, it wos established that the total available moisture in the ;
top 90cn of soil was 102m, However, results showed that cane irrigated
at a cunulative pan deficit of 100mm (equivalant. to approxirately 1000 .
depletion of available nmoisture) sufferred no yield loss provided it was -
irrigated with an equivalent anount of water when the defioit was reached.
Reserves of noisturs below 90cn would account for this to some extent, .. -
but the matter requires further etudy before it can be-fully expleined, . .

S DEL/Dec'@3
. arg .
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TABLE 1a)

MOISTURE STRESS TRIAL

-7 -

OF IIRTIGATI

ON T

IcIT

. DATE OF ; DAYS APTRR TR _
IRRIGATION f HARVEST - 4 . 5 3 I 8
Sept 27 | 12 - - - “ 1 e llw
ot 6 23 , o2 02 02 62 | @2 | 02
7 | 42 1w ,. |
Nov 8 | 54 70 150% 150%
: 24 | 70 62 62 62 |
;Dec 3 1 79 56 4 56 L
| 1By 94 116% 100 [ 116% ¢
| 19 1 95 47 - :
| 103 _§6. 05 113+ 75 19144
Jan 7 114 73 . 13
i 12 119 4 e A1ER 113% - 40
: 20 127 61 & . -6 61
] of 133 L 104% .
; 28 135 50 56 ' S50
, Feb™ 2 140 A4 ol A4 50 . 102# 44
t 1 149 , 43 - 49
' 24 162 54 :
Mar 2 168 46 100*
13 104 47 47 47
25 191 53 '
.30 196 Ba¥*
Apr 4 - 201 - 61
- 7 204 40 .
14 211 144%
19 216 62 .
20 225 96
Moy 3 230 66
11 233 - 48
17 244 47 ! |
19 246 j | 450%
27 254 45 g EEANE
Jome 6. | 254 JU L. S A
13 271 R I 3 SRR - R,
.30 - 288 48
July 13 07 43

Legond: Tables 1a2) and 1b)

* -~ gcounulated pen deficit at the end of a stress poriod where
~ S1un wae applied, :

-~ decunuleted pan doficit at tho end of a stross period where
© 1020n wes opplied. _

NB. Where accunulatoed pan figurca for -2 or nore treatnents are
grouped together in one colurn, it neans that cover that tine

. period the treatnents were irrigated identically.
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i DATE OF | DAYS APTER
IRRIGATION | HARVEST
réept 27 12
Oct _ 8 23
27 .| 42
Nov.- 8 . 5¢,
.24 - 70
Dec 3 79 T165%#
g 18 94 110% ] 116w
19 95 47 -
28 104 | 66 1 75 .. 1113w 1918 |
30 1046 ; _ 200w |.
Jan 7 114 73 140 7o |
- B, 115 . ‘ 2T0%* |
. 12 119 40 113 ' S
20 127 69 1019 { 177508 R I
26 133 104¢ -} 207w 4"
28 135 53 -' i
Feb 2 140 44 10244
N 149 43 g .
21 159 145w+ - 2419%
24 162 54 . -
: 20 166 : 19 B
Mar 2 160 45 100%+ , -
8 174 200w#
18 134 - 17 :
23 109 ) Q0% | 155%%
25 191 53 100##
30 196 o
April 4 201 51 '
1 204 | 93w [40#
14 211 g2%# | - 104w .
‘ 15 216 62 _
' . 22 219 ' 140%+
29 225 | 9wk |
May 3 230 66
5 232 GEw#
11 230 ‘ '
17 244 61 .
24 251 ' 109%#
27 254 U - SISO B 11,0 B - '
; ?g N ng 6. 195%#  1190%# | 2254
B e B L83 3
July 19 307 43




4200/11  MOISTURE STHESS THIAL -
TLBLE 2: ILRICATION, RATNPALL AND WATES USE

TREATMENTS 1

—_— 1 2 3 4 5 6 yi 3 9 10 11 12
I _0-3 nonths - ’
?;gliﬂi@ﬁms_ 6 4 4 5 5 2 2 2 2 2 2 2
Ho.of treatoent irri- :
{aticns 4 _'2 2 > -3 = - = - - - -
Irrigation (ix) 292 292 150 . 241 . 241 08 80 30 08 ol 8 85
fininfall {m) 172 172 712 172 172 172 172 172 172 | 172 172 172
I1_3-10 ponths
Croeay) entiens | 20 12 16 18 17 20 12 16 14 I 9 7.
do, t irri- - - _ :
;?Zti:;ueamn irri 17 9 13 15 14 47 9 13 11 5 5 s |
Irrigation (m)" 1020 | 1057 816 916 . 867§ 10201 1071 816 765 663 765 561
wainfall -(m_) 242 242 242 242 242 242 242 242 242 242 242 242
Total irrigation(rm) 1312 | 1 349 1 006 1 159 1 108 1 100 1.159 904 | 853 751 - 053 649
T¢tal rainfall(m) 414 414 - 414 414 M4l a4 A4 414 414 414 414 414
Total precipitation{mm)] 1 726 1 763 1426 | t 573 1 522 1 K22 1 573 1 318 -}1 267 11 165 1 257 1°05%
| Yields | | | | o ,
TC/ba - 129,55 §129,46 | 114,76 }120,28 }112,44 | 123,49 | 122,01 | 105,79 }©9,39 | 06,03 | 109,40 | 71,07
rmc/ha 10’55 18346 1(’,29' 1-7, 04 15997 : _ 1?314 17:26 149 74- 12{34‘ 1‘1181 14’ 93' ‘9;_ 56
Water use efficien ‘ _
7C /ha/100m 7251 7,34 8,00 7,65 7,39 8,11 7,76 | 8,03} 7,06 | 7,45 3,63 | C,65
TERC/! /mom o 1,07 1,05 1,05 } 1,08 1,05 1,13 1,10 | 1,12 0,97.91 1,017} 1,10 |- 0,9C




4200/11 _ MOISTURE STHESS TRIAL

TABLE 3: YIRLD DATA

Canc

TREATMENTS Yield ERC % TERC/
— . : t/ha Cane ha ,
1 -5 : Irrigated to_schedule pre-canopy
1. Net 51m: @ 50mn deficit throughout (Control} 129,55 14,33 18,55
2 Fet 102mm @ 100mm deficit throughout. 129, 46 14,24 18, 46
3 HNet S1me @ alternate 10C/50mm deficit throughout 114,76 14,21 16,29
4 2 x 100mm deficit)early full canopy ' 120,28 14,19 17,04 .
5 3 x 100mn deficitSnet 5ima @ 50mm thereafter 112,44 14,20 15,97
6 - 12 Irrigated to schedule from full canopy _
6 Fet 5im @ 50mm deficit 123,49 13,89 17,14
7 Net 102ms @ 100mn deficit 122,01 14,14 17,26
8 Net 51on @ alternate 100/50mn deficit 105,79 13,93 14,74
Y xS 500 detivit tese mummer. 89,39 13,78 12,34
10 Net 102rm @ 200mm deficit 86,83 13,56 11,81
11 Net 102tm @ 150m deficit 109, 40 13, 68 14,98
12 Fet 102mn @ 250rn defieit 71,07 13,45 9,56
1 significance P=0,001 P=0,01 P=0, 001
L.S.D. P=0,05 12,69 0, 49 1,84
P=0,01 16,89 0,65 2,46
S8.E. single plot 10,97 0,42 1,59
S.E. treatuent mean 4448 0,17 . 0,65
C.V.% 10,01 - 3,00} . 10,38
109,54 13,97 15,34

Trial Mean

- 0oL -



4200/11_ MCISTURE STRESS TRILL

= -

- 1’91-.

TABLE 4  STALK DATA.
REATMENTS coute/ | ‘ength | node | intemeas | aimmeter | Ledging | Flovering
' ha x 10~ o no. length co en’ ®
1 - 6 Irrigated to scheduls pre-canopy |
1 Net 5o @ 50mo deficit throughout (control) 170, 1 2,55 20,1 12, 1,8 93 15
2 Net 1020 @ 100ma deficit throughout 77,9 2,28 20,1 11, 1,8 48 3
3 Net 5imm @ alternate 100/500= deficit throughout 169,1 1,92 20, 2 9,5 1,9 18 1
L‘;' 2 x 100 deficit early full canopy; net 511:1:\. 169,9 2,15 20,3 10, 1,8 3 3
5 3 x 100m deficit } € 500z | ' 174,8 2,02 19,9 10, 1,8 30 1
§ - 12 Trrigated tc schedule froc full canopy .
& Net 51m @ 50 deficit 182,4 2,14 19,7 10,9 1,7 33 0
7 Net 102m @ 100mm deficit 181,9 2,12 19,9 10,7 1,8 43 3
8 Het 5im @ alternate 100/50—= dsficit 11,7 | 1,70 | 18,9 9,0 1,7 9 )
9 Net 102m @ 150mn deficit early full canopy; 17€,2 1,52 17,6 8,6 1,8 0 0
3 x 51 & 50 deficit late swumer . ,
10 Net 102z @ 200mm defitit 168,4 | 1,46 18,4 7,9 1,9 2 0
11 Het 102 @ 150m deficit 184,9 1,7% 19,3 9,0 1,8 3 o
12 Net 102m @ 250mm deficit - 169, 2 1,340 | 17,7 7,6 1,7 2 0
Significance : HHe*
L.S.D. P=0,05 0,24
P=0,01 0,32
S.E. single plot * 0,21
S.B. treatoent nean 0,08 SR
C.v.%_ | wow Lo R AR
Frisl nean 19,31 99 | 1,8 )21 2

‘ N .‘1__75"2,' _
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Figure 1 | cane Yield (/ha) )
' ) ERC % cane
mc/ha on total precipitation (mm)
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ZERMINAL RERORT
Cat. 1432
Objoct:

A

SQUTH AFRICAN SUGAR INDUSTRY
AGRONOMISTS' ASSOCIATION

To dctornine the offect of moisture stress inposed

for verying lengths of tinc during both the pree
canopy and full. conapy phaaeq of growth. '

Durgtion of Investiggtion:

Logation:

Soil type: .

 Dogign:

Yoriety/Spacing:
Fertiliser:

This trial wos a 4th ratoon crop following the- terninn~
tion of projects 7300/13 and 14, and it lastod for 12,
nonthe {16.9.82 to 21.9.63). )

ZSA Exporinent Statien, Inpala Block 45-10
Zudu Block G1-b

FE.1 sandy cloy loan derived frou gneisa.
Randonised complete blocks, 6 replications.
NCo 376 in 1,5n roﬁs.

(1) Nitrogen: 180 kg/hn N applied as amoniun nitrete
in two equal dreseings at 3 and 10 weeks.

(2) Phosphate: 100 kg/ha P,0 5 89 single superphospbate
applied at 3 wooks,

(3) Potash: 60 kg/ha KEO a8 ruriste of potash appllcd
at 3 wecks.

414

Jrrigotion treatnents: (Treatoents 1-5 irvigated to schedﬁle pre=-conopy).

1. Nett anp)ication of 5lira at 50un accurulated pan
doficit (Control - no stress).

2. Slight continucus stress with conplete eoil water

roplenishriont when irrigated; 102um epplied at 100m;
accurulated pan deficit (11 stress periods).

3. Alternato slight stress/no stress; 51mn applicd at.
alternate pan deficite »f 50rm and 100r: (8 stross
periods). | '

4. One pro-cancpy sir.ss pericd o»f 100m cccunulatod
pon defieit, folluwed by twe successive stress periods
of 100 accu_ul tod pon deficit iopused cn sarly full
conopy phasc; thereafter norcal applicctions of S1m at
50 accurlated pan deficit were resuned. (3 stress
norlcds.)

5. One pre-cancpy stress period of 100un aCGULMlhﬁLd
pon deficit, followed by three successive stress periods
of 100rn accunulated pan deficit imposed on early full
cancpy ghese., Thercafter norcal appl1catlong of 51en at
50rm pccuuulzted ven deficit were regured (4 st:g§s
periods).

2/(Trentuents. ...



Co

uct:

(Treatnonts 1-6 Irrimated to gohedule fron full canogx)

6. Normal irrigation of 5tm at 50mn docuculated pan
deficit from cunplete crop conopy. _

7. Slight continucus stress fron full canopy with
conplote oeil water replenishnent when irrigeted;
102rm applied at 100m accunulated pan deficit

(9 streas poriods fronm full cancpy.

8, Alternate slight stress/no siress from full SaNUpPY,
soil water not ccipletely roplenished in altornate irri-
gaticng; 5t applied alternate pan deficits of 50nn and

. 100ty (7 etross periods frum full canogy)

9. One 150 etrese period in early full canopy,. w1th
conplets soil waoter replenishnent (102nm irrigation.
Three furthor strens periocds in lato summor with partial |
geil wator replenishnent, 51m epplied at 150mn accunulated
doficit (4 sirces pericds from full canopy). . .

10. Continucus 200on accwmlated pan ceficit frem full
canopy with cooplete soll water replenishment; 102mm
irrigation (5 strese pericds from full canopy).

11. Continuous 150rm accurlated pan deficit from full
conopy with cceoplete scil water replenishpment; 102mm -
irrigation (6 stress pericds froz fwll canopy).

12, Continuous 250mn accumuleted pan deficit froﬁ fuli o
cancpy with coemplete soil water replenish-ont; 1020n
irrigntion (4 stress pericds fron full cancpy).

(a) Overhead sprinklecrs werc used to irrigate the trial, -
and an application efficiency of 85% wna assumed. 411
troataents reccived twe irrigations of 51rm after harvest
of the previous crcp, and 37nn after fertiliser applica~
tion on Gth October, 1982, Treatoent irrigations were
imposed from then on until 13th June, 1983, after which
all treatoents received 3 irrigations of 51mm at S0mm.
accwnleted pan deficit., The cance was dried-off by ces-
saticn of irrigation twe necnths before harvest (the last

" irrigation was on 19th July, 1983). It should be noted

that treatnents which received 5 irrigation were irri-
gaoted.for sevun hours, full circle. All treatnents
which received 102 irrigation were irrigated over two
days (2 x 7 hcurs full circle) with e rest period between
irrigations which enhaneced infiltration,

(b) After every irrigation the ccouralated pan deficit
was adjusted tc the cpen pan reading for that day, re-
gardlese of vhether the coil water had been replenished
completely or not. Thus the accunuloted pan deficit was
o oeans cf deteruining frequency of irrigation and was
nct related to soil wator replenishnent., This was parti-
culorly frue of treatments 3, 4, 5, 8 aond 9, where only
51 was aprlied after pericds of stress (see Table 1)

3/c)Gravinetriceese. .
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(o) Gravinotric soil noisture deterninations were . : -
conducted poriodiocally, but there was insufficient =
ooverage to oid in interpretnticn of treatuent .~ .-
respcnses and the data have not been presented im - -+
this report. ‘ : IR

(d) Concpy cover nonsurenents were taken regularly -~ .
cn treatuent 1 fron 5th November ot 9th December, 1982,
- affer which the crup wes considered tc be at full - -
cancpy.
(e} At harvest stalk lengths, internode numbers and nid-,
point disneters of 24 stalks sampled for quality analye
~ 8is were neasured. ' - .

FRS
N

RESULTS :

a) Total procipitation: Table 2 shows the net effect of irrigation
treatuents in creating pericds of stress and on the frequency of irpie |
getions. Rainfall ovoer the sesson wes below aversze (414m), and swmor:
tormperatures were high, creating idoal econditions for the etress treat-:
nents. The munber of treatnent irrizations varied frop 4 (£00m) in-
treatnent 12 (nost severoly strossed) to 21 (1 071m) in treatment 1. .
Treatnont 2 received the most water (1 763m total) whilst treatment 12 .
roceived the least (1 063mm in totel). It sheuld bo noted that although : .
- treatuents 5 ond 6 recsived the sane anownt of irrigetion, as 4id treet- .. -
nents 9 and 11, treatment 5 wos nore severely stressed than treatment 6,
op wos treatpent 9 coopared with itreatoent 14. : S

-b) Yiold:(see Table 3). o
1) Cane yiold (t/ha) | -

The control treauent (treatnent 1) hod the highest cane yield -
of 129,55 t/ha, whilst treatnent 12 (nost severely strossed) @
had the lowest yield of 71,07 t/ha (45,14% less than the control).
Treatnents 3, 5 and 8-12 had o significantly lowor yield then -
the control, Wator use efficiency values varied fron 6,69
(treatuont 12) to 8,63 (treatment 11) TC/ha/100uu of water(see
Tablo 2). These values ogreed woll with values from previous
axperinente, ' | o

i1) EBC ¥ cone . .

: The declino in EiC )% cano with stress wos less norked than that ©
for cone yield.: The loweat EiC % cane value of 13,45 for treat-
nent 12 was only 6,14% lower than the highest value of 14,33 . -
for treatient 1. Only trecinente 9-12 had significantly lower
ERC 7% cone voluos than treatuent 1. Treetuents G-12 had lower |
ERC % cane valusa than trestnents 1-5, but the Qifference bet- -
ween corresponding treatnents 1 ond 6, 2 and 7, ond 3and 8 ¢
was not significant. ' o o

1i1)TERC/ha , : o
The varistizn of TERC/ha followed the sane trend es TC/he with
the percentage decline in TERC/ha, with stress being rore parkead.. -
Tho sugar yield <f treatnent 12 (9,55 TEXC/ha) wes 48,46 lower -
-than treatnent 1 (198,55 TEHC/ha). The efficiency of all treat-
rents in using water to produce sugar wes alnost constant ot a
uean value of 1,06 0,07 TERC/ha/100mn of water (sec Table 2).

4/c)Regression
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c) Re ession of eld on_total precipitation: (See
= Fig.1 Cane yield (% mc%mm.mdmmma
%cre found to be linearly related to total precipitation(nm) The y.; "U
equaticns which best approxiuate” the linear regressicns are: =~ = -

1) Cano yield (t/ha) = -2,48 + 0 0782(tota1 precipitation),__
= 0,934k

11) ERC % cane = 12,21 + 0 0012(tota1 precipitation), r=0 93***
i1i)TERC/ha = -2,02 + 0,0121(tctal precipitation); =0, 95w

Despite the cleee correlation obtained, yield was also affeoted by
frequency of irrigatione and amount applied per irrignticn. Treatment 6
(17,14 TERC/ha) outyiclded treatment 5 (15,97 TERC/ha), even though
both treatments reccived 1 522mm, total precipitation. The same applies
to treatments 11 and 9 which both received 1 267ma total precipitation,
but yielded 14,90 and 12,34 TEIC/ha respectivcly (see Table 2).

d) Stalk characteristics: Table 4 shows that the main stalk charac-
teristic which affected yield was stalk length. There was o decline in .
stalk longth from 2,55m in treatment 1 to 1,34m in treatment 12. -
Stalk length was affeoted nore by differences in internode length than
by differences in internode nunber. Differences in mid-point diameter
between treatnents were nogligeable, and stalk numbers varied slightly - -
fron 168,4 tec 184,9 (x 107°) stolks per hectare. This variation appeared =
to have been rondonly distributed, with no relation to treatments.‘ L

Severe lodging occurred in treatnent 1 (93¢}, with 15% of the stalks

- producing flowers. There was & tendency for ocane taller than 1,0n to
lodgé and to flower, whereas shorter cane did not.

DISCUSSION

Reaulta nay be nore simply cvaluated and explained by a conslderatxon of T
ERC yields (t/ha) in relation to control yield, viz,

Preate 'ERC yield % of : Yield loss

nent ot - control

11 18,55 - 100,0 -
I2 , 18,46’ : 99,5 0,5
13 ' 16,29 B 87,8 12,2
14 . 17,04 : 91,9 8,1
15 15,97 86,1 13,9
I6 - 17,14 92,4 716
I7 17,26 93,0 7,0
IG 14,74 79!5 20’5
I9 - 12,34 66,5 33,5
110 11,81 63,7 - 36,3
I11 : 14,90 80,0 19,2
I12 3,56 .55 48,5

5/(a) Effect 0fvaseces
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{a) Effect of irripatin; at 100mn pan-deficit.

Lesults showed that irrigating at n pan deficit of 100m _
caused no apprecisble yield loss when ccopared with irrigaticon -
ot a deficit of 50m, provided the estinated defiolt was L _
replenishcd i.e. previded 100 <& irrigation weter was appllGL.F""
This is shown by thu felloving couporiscns: AR

I1 (50m0 deficit) va. I2 (100t deficit): Yield loss 0,5 . 2
6 (v " Ywve, I7( " ")t Yield loss 7, 6-7,0—0,§§Ef

It was apparent therefore that the total avallable ncisture for -
thes soils was ccnsiderably greater than the 102m megsured in -
the top 90en. .

When the estimated deficit of 100m was not fully replenlshed
as in tho case of troatments 3 and 8 which were irrigated with
K0rm at alternate pan deficits of 50nn and 100mn, then a slgni-
ficant drop in yield reaulted, vlz.

- I2 ve. I3 : Yield loss 12,2 - 0,5
I7 ve., IC : Yleld lcss 20,5 - 7,0

1 e

p
? o

(b) Effcct of m-imtmF at deficits Freator than 100nm.

A comparison of treatuents 7, 11, 10 and 12, which were irri-
gated with 102 at cumulative pan deficites of 100um, 150rm,
200mm, and 250mnm reepectively, is shown in Figure 2, where it -
can be secen that yield lcss was directly related to cunulatlve S
pon deficit at the time of irrvigaticn. '

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

Treatnents 2 to 5 were withrut irrigation for 31 days from
8th October to Oth Novenber, during which tine an open pan o
deficit of 150on woe accunmilated. There was no neans of evalu- -
nting the offects of this early stress, but a comparison of R
treatnent 2 with treatment 1 (which was not atreaaed) 1ndicated ,

. that it had no narked effect on yiald, C

freatuents & to 112 were not irrigated fron 8th October until
late Ducenber, with cumletive deficits ranging fren 116m to
200 at the tine of irrigctivn. The effecte of this pro- -
longed stress pericd are shown by conpariscons of treatnents
which were sinilar in all other respects viz:

I1§No eorly Btresai ve. I6§ear1y etress?Yield loss 1,64

I2(" " " ve, IT( " " )Yield lcss 7,0—0,5_6,§é
I3 . IO Yield loss 20,5-12,2=8,3%

" ] " n "

(d) Effect of stress ot early full conopy

fissuning that the decline in yield duc tc the stress pericd
fron Oth October to Gth November was negligible (see para(c)
abova), . then the yield reductions in treatments 4 and 5 nay be
attributed to stress that develcped in December/January when
only 51 was .applied at cunulative pan deficits of 100mm,

‘Two such stress periods (I4) reduced yiecld by §,1) whereas
three stress periods (I5) increased the yield loss to 13,95

6/(e) Effect ofsssess
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(¢) Effect of stregs ot 6-0 months of age. Tl
Treatment 9 was subjected to two major stress pericds, the - - -
firet during the pre=canopy period whem it wee not irrigated
fron 8th October to 20th Deccuber, and the second during Mhrch/
April/May when three ooneecutive irrigations of 51mm were a plied
at cunulative pan deficits of 150mn. It was shown (para (og S

abova) that the eoffect of the early stress was an average yiald ,‘f

lose of 7,5% (mean of 7,6, §,5, ond 3,3), ond thua the effoct.
of the stress at 6-8 menthe of age wes o yleld loss of 33,5

~less 7,5 = 26,05

Troatnent 11 was alsc irrigated at defioite of 150mn during this

period, but irrigations of 100m were applied as compared ..

~to the 51on irrigations given to treatnent 9. As o result of
this the overall yield loss was nuch less severs ot 19,24,
oormpared to the 33,54 loes recerded for treatnent 9, in spite
of thase two trodtments »eoceiving the sape tothl anount of
irrigation woter, Thus the tinming of irrigations, and the _
ancunt applied per iwyrigation, had a grsatsr effest cn yield '
than the total anmocunt spplied over the growing geason..

Pestncanop} atress was nore detripentsl to yield than wae pre-canopy .
stresg, and ptrems at G=0 nonthg of age caused a greater less in yield
" than stress in the sarly full ecanopy atage. _

Fron field eapacity and wilting point determinations carried out on the . -
trial site, it wos established that the total available moisture in the-
top ‘90cn of soil was 102w, However, results showed that cane irvigated
at a ounulative pan deficit of 100mn (equivalent.-to approxirately 1009 |
depletion of cvallable moisture) sufferred no yield loss provided it was =
irrigated with an equivalent anount uf water when the deficit was reached.
Reserves of noisture below 90cn would acoount for this to scme oxtent, ..
but the matter requires further atudy before it can ba fully axplained.

© DEL/Dect03

arg
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3200/11 MOISTURE STRESS TRIAL . : O
TABLE 1a) OF THRIGATI PAN DEFICIT .~
DATE OF MAWWMMM |
IRRIGATION | HARVEST : 4 | 4 4 1 5 1 3 3 1.9
Sept 27 12 | - - - S T
Oct & 23 ! g2 | 82 02 g2 | Q2 82
27 42 ! 80 ; o
Nov 8 | 54 70 150% 150% |
24 | 70 62 .62 62 | 1
Dec 3 | 9 56 . 56 o
1B ;9% 116# “JQC*_J.MJJQE.
19 95 47
2 104 _S6 1 15 115* 15 191
s Jan 7 114 13 L , .13
i 12 119 40 N & - . A 113% . 40
: 20 127 61 & L 61
i 26 133 © 104 o
! 20 135 50 56 | 56
, Feb~ 2 140 Ad ol 44 . 60 . 102 4
: 1 149 | : 49 49
24 182 54 : -
Mar 2 160 46 1Q0% -
14 104 41 41 e
25 191 53 - o
.30 196 Bax*
Apr 4 - 20 - 61 ]
: 7 204 40 -
14 211 ] 144%
19 216 52 ! .
! 225 : 96w
My 3 ¢ 230 66 i
11 233 . 40
17 244 a1 !
19 246 | ' 150%
27 254 45 i fo
Jue G . 264 R L7 SRR B L
13 21 ISR 1Y S
30 | 288 ' '
July 19 307 i 43

Logand: Tables 1a) and 1b)

* - gccunulated pen deficit at the end of a stress poriod where
51on was applied.

- Accunulated poan deficit at tho end of a stroas psriod where
- 102 was applied.

NB. Where accunulated pan figures for-2 or nore treatuents are

srouped togother in one ocolumn, it neans that over that tine
pericd the treatments were irrigoted identically.



4200/11  MQISTURE STRESS TRIAL

i DATE OF | DAYS APTER
| IRRIGATION | EARVEST
]Sep’c 27 12 1 1 |
Oct _ 8 23 82 82 82 62 82 { 62 | 82
27 . 42 88 | : o .
Wov. 8 5, 70 156%%
.24 C70 62 - '
Dec 3. 19 56 1188
E 18 94 116 | 116%
19 95 47 g =
28 104 N N - o Ik L | 191w )
30 106 ° : _ 200w |
Jan T 114 73 - 140w L :
Y 115 . _ ' 2TOW* |
12 19 , 20 [ 113 E -
20 127 - 101 [ 175+
26 133 104661 - ] 20Tk
26 135 50 o : :
Peb 2 140 44 1024
11 149 49 Gawe .
21 159 _ - 145 | 2414k
26 162 54 . o
L 20 166 : 1159
Mar 2 - 150 4& 100%* _
8 174 ' ' 200w+
19 104 - A7 _ :
23 109 . 90| 155w+
25 191 53 : 100##
30 196 ‘ o |
April 4 201" 61 ' ‘ ' o
7 204 | 93w ' - R40%
14 211 gaws | - 184w+ _
19 216 - (2 - :
22 219 . ‘ 140#+
29 225 , : Gl '
May 3 230 66 ,
5 232 , 9Emw
1 230 . '
17 244 &1 .
24 251 o 109%#
27 254 ST . N N1\ .2 I -
30 - 257 ' 155%¢ | 190%+ | 225%¢ |
June .13} 271 TS~ L URNON . SO N <.
30 1 208 ' 45 '
Juy 19 P 307 | 43
4 i
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TLBLE 2: IERIGATION, RATHFALL ARD WATEN USE
TREATMRVTS :
1 2 3 4 5 6 7 0 9 - 1C 11 12
I__0-3 nontha . | |
¥Nc, of migaticns . . ' .
{tutal) & 4 4 5 5 2 2 2 2 2 2 2
l...
Irrigation (zxz) 292 292 190 241 . 241 08 3'3] 30 co og o &5
Rainfall {on) 172 172 712 172 172 172 172 172 172 1 - 172 172 172
puy 10 _oonthe
Ho,of migaticnﬂ : -
(total) _ 20 12 16 18 17 2C 12 16 14 6 9 7
;:z%*gistreament irri- 17 9 13 15 14 17 9 ‘13 . 11 5 6 4
Irrigation (m) +¢20 | 1 057 816 916 867 | 102 ] 1om 816 765 €63 765 561
iainfall (oc) 242 242 242 242 242 242 - 242 242 242 242 242 242
Total irrigation(m) 1312 | 1 349 1 006 1 159 1108 1 108 1.159 904 853 751 853 645
 Ttal rainfall(omn) 414 414 - 414 414 414 44 414 14 414 414 414 414
Tatal precipitation(mn)} 1 720 1 763 1 42 | 1 573 1 522 15221 1573 1.316 -| 1 267 | 1 145 1 267 “0f3
f ieldgs - | | 1 : — ‘ . |
TC/ba 129,55 129,46 | 114,76 |120,28 ]112,44 | 123,49 | 122,01 | 105,79 |©9,39 | 06,83 | 109,40 | 71,07
| TERC/ha 13,55 18,46 16,29 17,04 15,97 | 17,14 17,26 14,74 12,34 | 11,01 14,93 Iy 56
Hater use _efficiency . : ‘
C/ha/100ma 7,51 7,34 8,08 { 7,65 7,39 8,11 7,76 3,03 } 7,06 | 7,25 3,63 | 6,65
} TERC/ba/100m 1,07 1,05 1,05 | 1,08 1,05 1,13 | 1,10 1,12 | 0,97 {1 1,01 1,18 | 0,90




4200/11 __ MOISTUHE STRESS TRIAL

TABLE 3:

YIELD DATA

Canc

TREATMENTS Yield ERC % TERC/
, : t/ha Cane ha
1= j. :_Irrigated to schedule pre-—canopy
1. Fet 5w @ 50mm deficit throughout (Control} 129,55 14,33 18,55
2 Net 102mm @ 100mm deficit throughout. 129,46 14,24 18, 46
3 Net 51mm @ alternate 10C/50mm deficit throughout 114,7§ 14,21 16,29
4 2 x 100mm @eficit)early full canopy ‘ 120,28 14,19 17,04 .
5 3 x 100mm deficitSnet 5imm @ 50mm thereafter 112,44 14, 20 15,97"
6 ~ 12 Irrigated to schedule from full canopy _
Net 5imm @ 50m defioit 123,49 - 13,89 17,14
{7 Net 102m @ 100m deficit 122,01 14,14 17,26
8 Net 5im: @ aliernate 100/50mm deficit 105,79 13,95 14,74
2 x St 15000 detiott 1nte mmmer. T 89,39 13,78 12,34
10 Net 102tm @ 200mm deficit 86,83 13,56 11,81
11 Net 102m @ 150m deficit 109, 40 13,68 12,98
12 Net 102 @ 250tm deficit 11,07 13,45 9,56
Significance P=0, 001 P=0, 01 P=0, 001
L.S.D. P=0,05 - 12,69 0,49 1,84
P=0,01 16,89 0,65 2,46
S.E. single plot 10,97 0,42 1,59
S.E. treatment nean S 4,48 | 0,17 . _ 0,65 _  :
C.V.% 10,01 3,01 19,38 .
| Trial Mean 109,54 | 13,97 15,34




4200/11 _MCISTURE STRESS TRIAL .
TABLE 4  STALK DATA.
TREATMENTS ciﬁiﬁ/ - Setiglfh I?xzzz_ mfecz?nnode disa;aj:er_. Lod%mg mowe’;:ing
‘ ha x 10~ i} no. length co o’ °
1-5 Irriggtéd to scheduls pre-canopy :
1 Wet S51uxm @ m:deficit throuéhout (cdntrol) 170,1 2,55 20,1 12,7 1,8 93 15
2 Net 102x: @ 100ma deficit throughout 17;?,9 2,28 20,1 11,3 1,8 48 3
3 Net 51 @ alternate 100/50—= deficit throughout 169,1 1,92 20,2 9,5 1,9 18 1
4- 2 ¥ 100rm deficit ezrly full canopy; net 511:1:3 169,9 2,15 20,3 10,6 1,8 37 3
5 3 x 100 deficit } € 30rm: _ ' 174,8 2,02 19,9 10,2 1,8 30 1
§ - 12 Irrigated tc schedule froo full canopy
6 Net Sioc @ 50=n deficit 182,4 2,14 19,7 10,9 1,7 33 0
7 Net 102 @ 1000m deficit 81,9 | 2,12 | 19,9 10,7 1,8 43 3
8 Het Simu @ altemnate 100/50=: deficit 177, 7 1,70 18,9 9,0 1,7 9 0
9 Net 1020 @ 150mn deficit early full canopy; 176,2 1,52 17,6 8,6 1,8 0 0
3 x 51mn € 50m deficit late: sumer . _
10 Net 102m @ 200rm deficit 168,4 | 1,46 18,4 7,9 1,9 0
11 Het 102m @ 150rm deficit 184,9 1,73 19,3 9,0 1,8. 3 0
12 Net 102m @ 250t deficit 169, 2 1,32 | 11,7 7,6 1,7 2 o
Significance : R
L.S.D. P=0,05 0, 24
P=0, 01 0,32
S.E. single plot * 0,21
S.B. treatoent nean * 0,08 S .
CV.% - 10,75 1 . - , S ‘.'
frial nean _ 1,91 . ' _19,3' ] 9,9 e 1,8 . 2? 2
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