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SOUTH AFRICAN SUGAR INDUSTRY

ACRONOMISTS' ASSOCIATION

6400/21 _MOVEMENT OF FERTILISER NITROGEN IN THE SOIL AND IT'S
EFFECT _ON PLANT GROWTH IN FLOOD BEDS

Catalogue: 1203

Objeot : : To determine the ettécts of different molsture regimes om

the movement of different levele of, nitrogen in the seil
profile and their effeots on plant growth.

T- s 6 : Plant Age : 11,9 months (29,6.79 to 26,6.80)
ation : ZSA Experiment Station, Fleld N1, |
Sodl type : PE.]l sandy clay loam derived from gneiss
Yariety/spaoing : ¥Co, 376, rows spaced 1,5m apart. -
Pertiliger ¢ Nitrogon Phogphate
(See trestments) 60 kg PpOgha™l
Rainfall ~ 776mm
. Irrigation ¢ Treatuwents :- %: Ilzxg;xm )
' ' , 3. 1 482mm
Treatments : Main Experiment (oropped)

. Irrigation regimes - see oonduct (firet digit)
1. 33mm water per irrj.gaﬁ.on 3m) per flood bed ~ 90m2;
2, 56mm " " Smo M n "
3, 78mm " f 1 Tmd " 1 wo)

Levels of mitrogen (second digit)

1., Control - no eddad nitrogen
2. 150 kg N ha-l
3, 300 kg N ha~1
coNueT All flood beds were irrigated et the same time based on a
I Clams A pen factor of 0,5 to full canopy and a factor of
1,0 thereafter for treatment 2 i.e. 56mm water per
irrigatlon.

Nitrogen was broadoast and growth measurements were ree
corded from 20 atalks (10 for .suerose analysis amd 10 for
growth measurements) harvested soquentially from fthe
inner guerd row et four weekly intervels.

RESULTS Relevant deta are summarised in the atte.ched tables for
) the plant crop.

Y. Qa;;g recorded at harvast

a) Cane ylelds. The different mdisture regimes had no offect on amne yields,
howover there wes a highly eignificent quedretio response to inoreasing
levels of nitrogen,
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b) &RCE cane. There wes a highly significant linear deoline in pame
quality with increasing levels of nitrogen.

o) TERC ha=l There was a highly signiﬁcant quadratio responss to
increaging levels of nltrogen
due 1o the grestor eoffect that increas:mg levels of m.trogen
produce on osme yields then cane quality.

d) RS% cene, TFAS% cang end TTPAS ha=}, At harvest the slightly
greater concentrotion of reducing sugors in treatments whish
. received nitrogen was sccountable for the similar TPASY oane between
the control and 150 kg N ha~}, Otherwise as expected, total
fermentables ap sucrose were greater than yields for estimated
orystal recoveries, and responso trends were similar for bdoth,
Again there were no responses to differcnt moisture regimes.

e) Stalk cownts, lengths end diemeters. Regponses to levels of
pltrogen were largely eccountablo to greater stalk densitics, atelk
lengthe and slightly greater stalk diesmeoters.

IJI Data reecorded during growth

f) Availeble soil nitrogen.

. Fig. 1 Avwarage soil N content (ppm) in the soil profile
, (0 - 60em)
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Control (), 150 kg ¥ ha™ {:), 300 kg ¥ ha! (o)

. Two wecks afier broadcasting ammonium nitrete onto the soil surfase
in ell irrigation regimes, high levels of availablu nitrate -~ N and
ammoniym - N were observed in all soil horizons 1.8, 0 - 20ecm,

21 -~ 40om, and 41 - 60cm, (Table 2), This indloates that both
gources of nitrogen i.e. nitrate -~ N nnd ammonium -~ N are leached.

However, in spite of relatively large quantities of nitrogen being
loaohed, nitrogen was also rapidly immobilised. Later more

nd trogen from 300 kg N ha~! than 150 kg N ha=l becams available for
plant upteke for et least 10 weeks after appliontion (Fig.l).

3. g) Irrigation ...
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Irrigetion regimes. Although it was estimated that 3m> of water

per irrigation based on a Class A pan faotor of 0,5 up to full

canopy end 1,0 thereafter would rusult in some stress., This did not

oocour, end as a result there wore no wessursble differencos hetween
moi sturo regimos (Teble 3),

Stalk volume per upit sren.

(Stale volume (m® x 10-4 m-1)
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Woek after plenting

Flg. 2, Effects of levels of nitrogen on
inereases in stelk volume,
No ndded mitrogen (+), 150 kg N na™ (<)
300 kg N ha~l ?»‘-"

Four woaks after the onset of dapid clongation (24 wedke after
planting) stalk volume per unit ares was greater in flood beds
receiving nitrogen then the oontrol (no sdded nitrogen), Those
di ffercnces inoreased up to 52 weeks after planting. However,
stalk volumes in flood beds receiving 300 kg N he™t only became
markedly greater than flood beds receiving 150 kg N ha~i 40 wooks
after planting end dlfforences increased up to the final sampling
(52 weeks after planting).

Diffeorent molisture regimes hed no oonsdstent effeoct on stalk
volunes,

4‘0/ i) w‘w_ﬂ_ resapny
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Dry mess agcumilation
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Pig.? Iffects of levels of nltrogen on dry
mags accumilation per unit aros.
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Soon after the onsst of rapid growth rates of dry mass soourmuliated
fagter when nitrogen wes applied than the control (no 6dded nitrogen).
When nitrogen was applied i.e. 150 and 300 kg N ha~l rates of dxy
mass socumlation were simllar up to 44 weeks aftor planting while

© dry mass .accumulated at the gsme rate for 150 kg N ha~l for the

next four weeks it Geclined when 300 kg N ha~L was applicd after
which no further dry mess acoumulcotad in £ll ndtrogon trqatmenta.

Irrigation regimes had no offect on dry mess accumilation.

3) Suger asoumilation seees

Figo 4
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3) Sugar sccumilation
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Pig.4 Fiffects of levels of nitrogen on acoumilation 1 ‘
of suger 'per unit ares. Control (<), 150 kg N ha~(-),
300 kg N ha™Ll (@), :

Rates of suger scoumulation were mimilor up to 32 waeke after
plenting for ell levels of nitrogen. Thereafter rates of sugar
acoumilation was greater in plots receiving 150 kg N ha~l than
300 kg ¥ ha~l end the control {no edded nitrogen). .

Agnin dlfferent irrigation regimes had no effeot on rates of sugnor
agcumilation. ;

il

CONCLUSICNS

‘

Although 1t was antioipated that 3m3 of water per plot scheduled for irrigetion at
g Clags A pen footor of 0,5 to full canopy &nd ot a factor of 1,0 thereafter would
strese the plant this did not occur. However, two wecks after applying different
levels of nitrogen, soll nitrogen concentrations in sll soil horigzons inereased
indleeting congiderable leaching of ritrogen had ocourred. In spite of leosaohing
a high proportion of the leached nitrogen in esch szoll horigzon wansg repidly
immotilised, some of whioh soon afterwards beceme avoiloble Tfor plent upteke whioh
is accountable for the differences in cane ylelds., The leck of response in 4ry
mese per umit ares to the hipghest level of avallable soll nitrogen i.,e, from

6-/ apply'ing secase



6.

applying 300 kg N ha~1 suggests that suffioient nitrogen was minezalised from

150 kg N. he~l but insufficient from the control (no added nitrogen) to give
meximm dry mass and similerly fresh mess., The greater gtelk volume per unds
area from 300 kg N ha™l than 150 kg N ha™l and the comtrol indicates that widle
high eveileble nltrogen levels for upteke had no effect cu the gmthesiss of
csllulose 1.e. filre 1t appears to inhibtdt the acoumulation of suger whioh is =2lmo
implied by the lower ERCY cane velues, and although the concentrations of suorose
in stelks from the control wes greater than when nitrogen was applied, the much
meller stelk volume per unit area acoounted for the eorrespondingly smeller

suger yields, - '

R.J.H./Oot., '80.
o ,



6400/21 MOV.2ERT . OF FERTILISZR NITROGEN IN TEE SOIL AND ITS EFFECT ON FPLAR? GROWTH IK FLOOD BEDS
' PLANT DATA '
Table 1.
Cane =C % TERC RS TPAS. | TTPAS | Stalk Stalk Stalk
t ha-1 Cane "ha~1l % cane | % cane | ha -1 | comtis | lengths (w) | diam. [cm)
Ifrigaﬁan regines i
3 mJ water per 90m? of land ! 155,1 12,50 19,34- 0,91 14,74 22,88 | 140,7 2,84 2,29
| 5 m3 water per 90m2 of land | 155,1 | 12,20 18,89 0,88 | 14,42 | 22,31 | 139,7 2,88 2,27
; 7 m> water per 90m2 of lend | 155,9 i 12,20 19,07 0,91 | 14,44 | 22,62 | 140,7 2,85 2,27
 Levels of nitrogen b .
Control - no added nltmgen 137,0 12,68 17,30 0,78 | 14,77 | 20,25 } 123,1 2,75 2,25 !
150 kg ¥ ha"i 167,5 | 12,45 20,85 .t 0,96 § 14,74 | 24,67 | 148,7 2,90 2,28 i
300 kg ¥ ha~ 162,6 1,78 19,15 0,96 } 14,10 22,90 | 149,4 2,91 2,30 ;
Linear effect P=0,001 |P=0,001 | P=0,01 - - - - - -
Quadratic effect P=0,001 N.S. P=0,001 - - - - - -~
P=0,01 14,0 0,46 1,63 - - - - - -
Interactions N.S. N.S. NS, - - - - - -
Trial mean 155,7 12,30 | 19,10 0,90° | 14,53 , 22,60 | 140,4 2,85 2,28
SoEc Bingle plot 14’0 0,45 1’63 - - T e - - -
S.3. treatment means 3,6 0,12 0,42 - - - - - -
C.V.% 9,0 %78 8,52 - - - -} - -
N
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planting | NO3™ NHg4* Total | NO2~ NH4* Total | NO3™ NH4t Total

Weeks after
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Available soil nitrogen (ppm) at #ifferent soil depths

MOVEMENT OF FERTILISER NITROGEN IN

me oi

0/21

Treatments
gation Te
Im0 water/90me

6

Table 2,

Irrd

5m> weter/90m2

@° rater/oon?

Levels of nitrogen
Centrol

150 kg N ha~1

®

300 kg N ha~l

+ nitrogen applied after sampling i.e. 12 weeks after plenting.




6400/21

MOVEMENT OF FERTILISER NITROGEN JN THE SOIL AND ITS

EFFECT

ir  PLANT

GROWTH IN FLOOD BEDS,

FLANT . DATA

Table 3. Dry mess accumilation per unit srea (g.m~2)
Weeka after | Moimture regimes ~ m3 water/90n? | Levals of nitrogen kg N ha=d |,
planting 5 7 0 150 500

0 — - - —-— —-— -— -

. - - N - N N -

8 - - - - - - -
12 - _— - - - - -
16 - - - - - - ' ®
20 310 315 316 { 280 323 3391 3144
24 812 832 854 1726 | 824 948 833
28 1 798 1 791 183111 557 1 999 186411 807
32 3 026 "3 074 3 088{2 725 3 253 3210§3 063
36 3 790 3 975 4 00213 420 4 342 4005195 922
40 4 539 5 033 4 6011 4 278 4 999 4 895 | 4 724
44 5 631 5 467 5 4081 4 999 5 598 59105 502;
48 5 730 6 368 6 2485 506 6 7153 6 07916 115
52 - 6 198 5 780 5 904] 5 167 6 664 6 050 |5 961

Table 4, Aooumulation of sugar per unit area (g.m=2)
Weoks after | Moisture regimes — m> water/90m? | Levels of nitrogen kg N ha=i "
Planting | 3 5 7 0 150 300 | 9eR

0 - - - - - - -

4 - - - - - - -

8 - - - - - - -
12 - - - - - - -
16 - - - - - - -
20 -~ - - - - - -
24 45 42 A6 52 39 42 44
28 . 250 265 268 233 258 2835| 258
32 647 660 6931 665 660 675{ 667
36 989 987 992 976 1 024 969 989
40 1 327 1 286 1 327{1 302 1 350 128711 313
44 1 795 1 864 '1 858{ 1 678 1 922 1 918| 1 839
48 1 963 2 212 2 1441 1 864 227 2 183( 2 106
52 2 309 2 250 2 2801 2 0%0 2 462 2 3461 2 280

+



6400/21 MOVEMENT OF FERTILISER NITROGEN. IN THE SOIL AND 1ITS

EFFECT _ON_ PLANT GROWTH IN FLOOD BEDS, FLANT DATA

Teble 5. Increeses in stalk volume per umit area (md x 10~4 m-1l)

Weeks after | Moisture regimes - m? water/90m> | Levels of nitrogen kg N he-1 Moan
_ plenting - 5 . 7{ 0 150 300
0 - - - - - a -
4 - ‘- b - L - -
8 - - - - - - -
12 - - - - - - -
16 - - - - - - -
20 4 4 4 4 A 4 4
24 31 32 331 27 3 37 32
28 64 67 681 56 76 68 66
32 100 104 . 9¢| 86 . 109 108§ 10l
36 14 119 122 97 129 129] 118
40 131 134 1281 112 135 1471 13
44 | 151 155 146 | 127 ' 152 174( 151
: 48 '} 152 164 1581 130 174 170] 158
@ 56 146 159 163 | 127 154 - 187 156




SOUTH AFRICAN SUGAR INDUSTRY
- AGRONOMISTS' ASSOCIATION

Title: MOVEMENT OF FERTILIZER NITROGEN IN THE SOIL AND
IT'S EFFECT ON PLANT GROWTH IN FLOOD BEDS 6400/21%

Cat No.: 1203
Object : Plant crop = To determine the sffecis of difforent moiste

ure regimss on the movement of different levela of nitro-
gen in the soil profile snd their offeota on plant growth.

ist ratoon - It was not possible to destructively sample
The same area eampled in the plant crop egain in the 1st
ratoon for growth measurements, Therefore only harvest
neasurements were recorded in the 1st ratoon,

This crop : 1ot ratoon Age : 12,1 months
Location : ZSA Experiment Station, Field N1
Soil type : PE.1 sandy clay loam derived from gneiss

ariety/Spac : NCo 376, rows spaced 1,5 o apart

f‘ertilisar g Nitrogen Phosphate
(See trestments) 60 kg Pp05/ha |
Rainfall : 873,7 m
Irrigation : Troatment - 1, 693 mm
2, 1176 mu
3, 1638 m
Treatmonts @ Main experiment (cropped)

Irrigation rogimes - sec conduct (first digit)

1, 33 mm water per irvigation (3 o per flood bed - 90 of
2, S6mm " I " 5 n’ " " " n
3, 78 om " " " T m’ " " " "

Levels of nitrogen (second digit)
1. Control - no added nitrogen
2, 150 kg N/ha

3. 300 kg N/ha

CONDUCT

A1l flood beds were irrigated at the same time based on & Class A pan
factor of 0,5 to full canopy and a factor of 1,0 thereafter for treatment 2
l.e., 56 mn water per irrigation.

RESULTS :

( Relt)want data arg summarised in the attached table for the 1st ratoon
Table 1

2./ (8) senes
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Cane yields : Irrigetion regimes had no ¢ffect on cane yields whereas
there was 8 highly significant quadratic rosponse to grester levels of
nitrogen.

ERC °é cane : There is no apparent reamson to account for the significant
depression in ERC % cane after applying 5 o water per 90 o of lend per
day. ILevels of nitrcgen had no effect on ERC % cane,

TERC/ha : There were no significant TERC/ha responses to irrigation
regimes. However the highly significant quadratic effeet of nitrogen on
cane yields produced a similar significant effect on TERC/ha. -

RS % cana, TF % cﬁe and TP t/ha : Some of the depression inm ERC % cane
after applying 5 water 90 ¢ of land wes apparently due to greater RS %
cane., Otherwise TF % cane and TF t/hs produced similar responses as those
observed in ERC %'cane and TERC/ha.

Stalk counts, stalk lengths and stallk diameters. Increasing the amount of
water applied at each irrigation slightly incressed stalk counts whilst
spplying 150 kg N/ha markedly increased them. Irrigation regimes had
little effect on stalk lengths and diemeters whereas 150 kg N/ha markedly
increased stalk lengths and had no effect on stalk diameters.

PROGRESS REPORT

Planted : 29.6.79
Harvested Harvest Age
P 26.6,80 11,9 months
1R 30.6.61 12,1 months
Fortiliger : N P
Plant  See treatments 60 kg PpOs5/ha
RatOOIlﬂ * 1 " 113
BESULTS :
I. Data recorded after planting and not repeated on the 1gt ratoon

(Tables 2-5)

a) Available soil nitrogen,

3./ Pige 1e vee
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Fig. 1. Average soil nitrogen (ppm) per 20 cm horizon in the sempled
goil profile (0-60 om)
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_ Weeks after fertilising,
Control (+), 150 kg N/ha (©), 300 kg N/ha (2)

Two weeks after broadcasting ammonium nitrate onto the soil surface in all
irrigetion regimes, high levels of availeble nitrate ~ N and ammonium -~ N
were observed in all soil horizons, i.e. 0~20 em, 21-40 cm and 41«60 cm
(Teble 2). This indicates that both sources of nitrogen i,e. nitrate - N
and ammonium ~ N are leached. However, in spite of relatively large amounts
of nitrogen being leached, nitrogen was also rapidly immobiliged andfor
fixed. Leter more nitrogen from 300 kg N/ha than 150 kg N/ha became avail-
able for plant uptake for at least 20 and 10 weeks after application,
respectively (Pig. 1).

4./ b) Stalx ...
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b) Stalk yolume per unit area.

:

160 -

(x 10~4 o o=f)

3

Stalk volume
O
o

Weeks after planting

Fig. 2. Effects of levels of nitrogen on increeses
in stalk vdume. No added nitrogen (+)
150 kg N/ha (0), 300 kg N/ha (s).

Four woaks after the onset of rapid elongation (24 weeks after planting)
stalk valume per unit area was greater in flood beds regeiving nitrogen
than the control (no added nitrogen). These differences incressed up to
52 wecks aftor planting. However, stalk volumes in flood beds receiving
300 kg N/ha only bocame markedly greater than floed beds receiving 150
kg N/ha 40 weeks after planting and differences increased up to the final

pampling (52 weekes after planting).
Different moisture regimes had no consistant effect on atalk volume,

5./ ¢) Dy il
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o) Dry masg accumulation
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Weeks after planting

Fig. 3. Effects of levels of nitrogen on dry mass
accumulation per unit area., Control (=)

150 kg N/ha (o), 300 kg N/ha (&),

Soon after the oneet of rapid growth rates of dry mess accumlated faster
when nitrogen was applied than in the control (no added nitrogen). When
nitrogen was applied i.e. 150 and 300 kg N/ha rates of dry mass accumlation
were similar up to 44 weeks after planting while dry mass accumulated at

the seme rate for 150 kg N/ha for the next four weeks it declined when

300 kg N/ha was applied after which no fuxther dry mass accumulated in all
nitrogen treatments,

Irrigation regimes had no effect on dry mass accumilation.

6./ 4) sucrose ..
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d) Bucrope accumulation

2 400, s

| )/

1

Sucrose yields (g o)
n
3

400

O . S —
0O 4 8 12 16 20 24 28 32 36 4044 48 52
Wecks after planting

Pig. 4. Effects of levels of nitrogen on the
accumulation of sucrose per unit area,
Control (-}, 150 kg N/ha (=), 300 kg N/ha (8)

Rates of suorose accunulation were similar up to 32 weeks after

-~ plenting for all levels of nitrogen. Thereafter rateg of sucrose

accumulation were greater in plots receiving 150 kg N/ha than in
3500 kg N/ha and the control (no added nitrogen).

Again difforent irrigation regimes had no effect on rates of sucrose
accumulation.

Data recorded in both the plant and 1st ratoon (Tables 6=8)

a) Cane yields, In both the plant and 1st ratoon crops irrigstion
regimes had no effect on cane yields, whereas levals of nitrogen
had a highly significant quadratic effect.

b) ERC % cane. The effects of treatments tended %o be variable.
Five cubic metres of water per 90 r’ of land significantly re-
duced quality in the 18t retoon dbut had no effect in the plant
crop. Whereas greater levels of nitrogen significantly de-
preseed quality in the plant crop but had no effeet on the st
ratoon,

¢) TERC/ha., Overall, the effects of cane yield cn TERC/ha masked

the smaller effects of variations in quality, A4s a result, irri-
gation regimes had no effect on TERC/ha and the greater levels of
nitrogen produced s highly significant quadratic effect.

d) RS g cane. Irrigation regimes produced no consistant RS¥% cane
trends whereas there was a tendancy for RSY cane to be greater
after nitrogen had been applied.

7./ ©) TF%..
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e} TIF Eo cane and T7 t/ha, Overall irrigation regimes had little effect on
TF % cane and TP t/ha. TP t/ha was greater after applying 150 and
500 kg ¥/ha than in the control. .

f) Stalk counte, stalk lengths and diameters, JIrrigation regimes had no -
effect on stm counts, stalk lengths and diameters, However, epplying
at least 150 kg N/ha markedly increased stalk counts snd stalk lengths,

CONCLUSYONS

Although it was anticipated that the dry regime would stress the plant,
this did not occur in either crop. However, two weeks after applying different
levels of nitrogen (measurements were only recorded in the plant crop) available
soil nitrogen (NHg*and NO3~) increased in all soil horizons indicating considere
able leoaching of nitrogen had occurred. In spite of lesaching a high proportion
of the leached nitrogen in each soil horizoen was rapidly fixed and/or immobile
ised, some of which bacame awailable soon afterwards for plant uptake which
accounts for the differences in cane yields. The lack of response in dry mase
per unit area to the highest level of available soil nityogen suggests that
sufficient nitrogen was teken up after applying 150 kg N/ha but insufficient from
the control to give maximum dry mass and similarly fresh msss. In the plant
crop stalk valume was not associated with greater sucrose yields. However, it
does appear that if etalk volume is less than the "threshold" i.e. the controls
(no added nitrogen) thea sucrose yields may be markedly less.

RJH/Oct. '81.
™



£400/21 IRRIGATION X NITROGEN TRIAL,  tST RATOON DATA
Table 1.
| % /ha % 5 T
Cene yields | ERC % | TERC RS TF % | TF. |Stalk counts Stalk Stalk
Treatments t/ha Cane cane | cane | t/ha x 10-° lengths (m) { diameters (cm)
Irrigation regimes
3 o water/90 i of land 139,5 | 14,12] 19,72 | 0,47 ] 15,95 | 22,26 130,8 2,70 2,17
5 " " " 146,3 | 13,54 19,77 | 0,64 15,67 | 22,94 135,7 2,84 2,15
7 =~ " " 143,1 | 14,04 | 20,11 | 0,49 [ 16,02 { 22,94 138,3 2,74 2,09
_L.S.Do P-'—'O.OB HOSO 0'35 NnSa - - hd - - -
Levels of nitrogen {
Control - no added nitrogen 111,1 13,80{ 15,29 | 0,48} 15,76 | 17,51 116, 3 2,37 2,12
150 kg ¥/ha 157,6 | 13,85| 21,82 | 0,57} 15,90 | 25,06 142,8 2,91 2,15
300 kg N/ha 160,2 | 14,041 22,49 | 0,55} 15,98 | 25,60 145,6 2,99 2,15
Linear effect P=0, 001 N.S.{ P=0,001] - -} - - - -
Quadratic effect P=0,001 N.S. ] P=0,001] - - - - ‘ - -
L.S.D. P=0,05 10,1 0,351 0,74 | - - - - - -
P=0,01 13,6 0,47 1,00 | - -~ - - - -
Interactions N.S., N,S. N.S. - - - - - -
Trial mean 143,0 13,90§ 19,87 | 0,53 15,88} 22,72 134,9 2,76 2,14
S.E. single plot 43,6 0,47 1497 - - - - - -
S.E. treatment means +1%) i 0,12 0,51 - - - - - -
0 - - d— - - -
CaV.% ] 905 ] %35] 9489 i { ' N
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PLANT GROWTH IN FIOOD BEDS, PLANT DATA

Teble 3. Dry mass accuwmlation per unit area (g m*)

Weeks after {Moisture regimes m® water 90&* |Levels of nitrogen kg thaT;bm
planting 3 5 7 0 150 300 l

o — - - -_ - - -

4 - - - - - - -

8 — P - - - - -

12 - - - - - - -

i6 - - - - - - -
20 310 315 316 280 323 339 314
24 812 832 854 762 824 948 833
28 1 798 1 791 1 831 1557 1999 1 664 1 807
32 3 026 3 074 3 088 2725 3 28% 3210 3 063
36 3790 3975 4 002 3420 4342 4005 |3 922
40 4 539 5 033 4 601 4728 4999 4 8%% 4 724
44 5 631 5 467 5 408 4999 5598 590 5502
48 573 6 368 6 248 5506 6753 6079 16115
52 6 198 5 780 5 904 ! 5167 6 664 6 050 5 961

Tgble 4. Accumulation of sugar per unit area (g m%)

Weeks after | Moisture regimes m water 90 uf | Levels of nitrogen kg N/ha Moan
planting | 3 5 7 0 150 300

0 - - - - - - -
4 - - - - - - -
a Lad — A head - - -
12 . - - - - - - -
16 - - - - - - -
20 - - - - - - -
24 ! 45 42 46 52 39 42 44
28 i 250 265 258 233 258 283 258
32 674 660 693 665 660 675 667
36 989 9687 992 976 1 024 969 989
40 1 %27 1 286 1 327 1 302 130 4 287 1 313
44 : 1795 1 864 1 958 1678 1922 1918 1 839
48 1 963 2 212 2144 1864 2271 2 18% 2 106
Ke 2 309 2 250 2 280 2 030 2 462 2 346 E 2804}
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Table 5.  Increase in stalk volume per wnit area (x 10~4 o m=3)

-
Weeks after |.Moisture regimes n water 90o? |Levels of nitrogen kg N/ha Mo
plenting 3 7 b0 150 300 an
0 - - - - - - -
4 -~ - - - - - -
8 , - - - - - - -
12 - - - - —— - -
16 - - - - - - -
20 4 4 4 4 4 4 4
24 31 32 33 27 3 37 32
28 64 67 68 56 76 68 66
32 100 104 99 86 109 108 101
36 114 119 122 97 129 129 118
40 131 134 % 128 112 135 147 13
44 151 155 146 127 152 174 151
48 152 164 158 130 174 170 : 158

56 i 146 159 163 ; 127 154 187 i 156
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6400/21 IRRIGATION X NITROGEN TRIAL -~ PLANT AND 1ST RATOON DATA
Table 6
| Cone yields t/ha| IRC % cane TERC/ha
Treatments , —~— 0
Lop | wm | p R | P 1R
Irrigation regimes J '
3w water/90 of of land 155,1 | 139,5 | 12,50 | 14,12 | 19,34 { 19,72
5 " " " 155,1 146,3 12,20 (13,54 ; 18,89 19,77
170 ° " " . 196,9 | 143,1 | 12,20 | 14,04 | 19,07 | 20,11
L.S-D. N.S. N.S. N.Su 0,35 NIS. N.S.
"Levele of nitrogen I
Control - no added nitrogen| 137,0 11,1 12,66 [ 13,80 | 17,30 15,29
150 kg N/ha 167,5 | 15T,6 | 12,45 113,85 | 20,85 | 21,82
300 kg N/ha I 162,6 1 160,2 P 11,78 114,04 | 19,15 | 22,49
Linear effact P=0,001 | P=0,001 |P=0,001! K.S. {P=0,01 | P=0,001
Quadratic effect P=0,001 |P=0,001 | N.8, | N.S. |P=0,001 Pa0, 001
L.S.D. P=0,05 10,4 10,1 | 0,35 | 0,35 1,21 0,74
P=0,01 14,0 13,6 1 0,46 | 0,47 | 1,63 1,00
Interactions N.S. N.S. ¥N.S. N.S. N.S. N,.S.
Trial mean 195,7 | 143,0 ; 12,30 113,90 | 19,10 { 19,87
S.E. single plot 14,0 13,6 0,46 | 0,47 1,63 1,97
S.E. treatment means 3.6 2.5 0.12 { 0,12 | 0,42 0,51
: CoVa% ; 9:0 | \J‘sj 5|‘fﬁ } 3135 : 8:52 l 9:89
Table 7
RS % cane TF % cane TF t/ha
Treatments -
i P | R P 1R P ] 1R
Irrigation regimes
3 m water per 90 of of land | 0,91 1 0,47 | 14,74 | 15,95 | 22,88 | 22,26
5 o " n n " 0,88 0,64 14,42 15,67 23,31 22,94 |
7w ©» n " 1 0,91 0,49 ! 14,44 | 16,02 | 22,62 | 22,94
Levels of nitrogen j ; '
Control - no added nitrogen 0,78 | 0,48 ! 14,77 | 15,76 | 20,25 | 17,81
150 kg N/he | 0,96 | 0,57 | 14,74 | 15,9 | 24,67 | 25,06
300 kg N/ha } 0,96 | 0,55 1 14,10 | 15,98 | 22,90 ! 25,60
Trisl mean ! 0,90 { 0,55 | 14,55 [ 15,88 | 22,60 ' 22,72




Table 8,
Stalk count x 10> Stalk lengths (m) Stalk diameters (cm)
Treatments -

P 1R P 1R P 1R
Irrigation regimes ! |
3 water/90 of of land 140,7 130,8 2,84 § 2,70 1 2,29 | 2,17
5o " " " 139,7 135,7 2,88 | 2,684 2,27 | 2,15
T " " 140,7 138,3 2,85 { 2,74 2,271 2,09
levels of nitrogen
Control - no added nitrogen 12%,1 116, 3 2,75 | 2,37 2,25 | 2,12
150 kg I/ha 148,7 142,8 2,90 § 2,91 2,28 |1 2,15
300 kg N/ha { 149,4 145,6 2,91 | 2,99 2,30 | 2,15
Trisl mean 140,4 134,9 2,85 1 2,76 2,28 { 2,14

‘£
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SOUTH AFRICAN SUGAR INDUSTRY

AGRONOMISTS' ASSOCAITION

’

Cat. No.: 1203

MOVEMENT OF FERTTLISER NTTROGEN YN THE'

" SOIL AND ITS EFFECT ON PLANT GROWTH IN ¥LOOD BEDS .

OBJECT ¢

THIS CROP:

1OCATION:

S0IL TYPE:

VARIETY/
- SPACING:

FERTILISER: -

' RAWALL:

. IRRIGATION: .

' CONDUCT: -

" Plant crbp -

2nd ratoon

To determine the effect of different

moipture regimes on.the movement of different levels
of niirogen in the soil profile and their effects on
plant growth .

. Ratoons - It was not possible to destructively mample

the same aree sampled in the plant crop in the ratoons
for growth measurements. .Therei‘ora only. harvest meagure-
ments vere: recorded. i

Ager 11,9 nmnths (30 6.81-28,6, 32)

ZSA Experment Station, B‘ield N1.

P. E.1 sendy cley loam derlved from gnelss. )

XCo '576, rows spaced 1,5m apaert,

-~

. Nitrogen Phosphate = .
(See treatments) 60 kg P205/ha -
Treatment ~ 1 508mm o
. c T2 1256m
% 1984:mn

Madn experment (cropped)

Irrige.tlon renges - aee conduct (f:.rst diglt)

1. 33mm: water per 1rr1ga‘cﬂon 3m water per flood bed - 90:!2

2. 56]313 n " . : m3 " [ B | B " "
3. T8mm . W o 7‘513 u " " oom n
Levels of hifrogen ﬁsecb'n'd digit) S e LT

1. . Control - no added nitrogen

2. 150 kg N/ha

.3 300 kg N/he |
"'All flood "beds were i'z'riga.t:.on at the same time based on

a Class A pen factor of 0,5 to full leaf canopy and a

' fa.ctor of 1,0 thereafter for treatuent 2 iie, 56mm water

per. irz-igation. .

.. : T



RESULTS

Relevent dat" are su:mnrised in the a.ttached teble for tho Znﬂ
ratoon (Toble 1)

(a) Cane yields: Applying 150 kg N/he pignifieantly increased
cene yields, but incresming the level to 300 kg N/he hed no further

Dbeneficinl effects. Although there vere no gignificant differences
"between moisture regimes there was a ame.ll benefit from applying at
.least 56mm weter per irrigation.

('b) ERC % cene: There were no sigm.f.xcnnt quality differences -
betvzen treatments.

.. .{¢) TERC/ha: Applying- 150 kg N/ha and 300 kg N/h.a produced

significently greater TERC/ha than the control {no added m‘hrogen)
Althou,gh thers were no significent differences between irrigotion
treatments, there was & sm2ll benefit from increesing appllce.tlons
fro..; 33mm to 785::1 watnr per irrigation. .

_ (4) RSjS cane, TF % cane end TP t/ha: T:reatments had no effect
on RS % cane, TF % cane and TF.t/ha produced similar responses to
those observed in ERC % cane and TERC/ha., -

(e) Stalk counts, stelk lenzths and staJ.k dismeters: - Increcsing
the moisture regime from 33rm water pex irrigation to 56cm per :.rriga~
tion csused-a slight -increase “in stalk numbers, but irrigation treat-
ments had no effect on stalk lengths or diameters. - On the other hind -
. greater levels of nitrogen increased stelk numbers and- c.lso atalk
lengths. but they had no efrect on sta.lk d.za:meters.

-

* PROGRESS REPORT

CBLANTED- - 29.6:79 . . e sl '
EA_EVL‘..‘:"I'ED o " Harvest . Age
P .- 26.6,80 11,9 months
- IR 30,6.81 12,1 nonths
. 23 ) 2806;82 - 11.9 nonthﬂ‘ L '
| B®MILISEBY - . - N . B S T
Plant See treatuents 60 kg P0/ha

. mtoons L I ll. .. oy

3 /RESULTS. .



XL Data recorded a!'ter pla.nting and not :repee.ted on the mtoon
orops (Tables 2-6) _

e.) Aveilable soil nitrogen.

-

Fig 1. Averege soil ni’trogen (pp::) per 20cn horizons in the sampled
soil profile (0-60cn) '

7

5 AU

15‘ \ . - . . ~ ) ' l -o

~ 9/30\‘-\' \ . s o
Rl et ST o S 0
NG T e v"“"“""-':‘

. ke, -

10!

Availadle soil nitrogen {ppum)

oi”mwwm“ et e 5T
2 4 -6 ° 8 10 12 ' 16 . 20
‘ "Weekn a.fter i‘ertilizmg ' -

Control - (¢ ). 150ng/ha (o), 300 kgﬂﬂé (b)

".l‘wo fweeks after 'broa.dca.sting ammonium ni“trate ‘onte the goil. s‘urf.aco
(in 211 irigetion regimes), high levels of available nitratesN and
emoniun-N were sboserved in all sqil horizons, i.e. 0-20¢m, 21-40en
and 41~60cm (Table -2-and 3)., This indicated that both sources of
nitrogen i.e. nitrate-N and amonium—N weré leached. However, in:
_ epite of rélatively large ‘amounts of nitrogen being leached, it was
also rapidly irmobilised and/or fixed. More nitregen from 300 kg N/ha
- than 150 kg N/ha becapg availeble later for «plynt uptake for at 1eas”t
20 and 10 weeks after applica'b:.on respectively. (F:Lg.‘t)

4/Fig.2...s
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~ b) Stalk volume per unit area :
200;
/°
1 L
[} ‘60 _‘ /."/ﬁ\
A
120 o ‘ .//‘.//
e . | f » S . |
.40 : /’ : '- L
0 ' / o .

4 8 12-;6 20 24 28 223640 44 48 52
veeks ofter plantihg
. ’ . o
Fig. 2. ' Effects of levels of nitregen on increases
in stalk volume, No added nitregen (*)
150 kg N/ba (), 300'kg N/ha (&3

- N

"Four weeks ai'ter the onset of mpid stelk elongat:.on {24 veeke after
planting). stalk volume per unit area was greater in the fertiliser
treatnents  than in the control, and these differences increased up.
to 52 weeks afier plenting.- "Eowever, stalk volumes in treatments
reeeiving 300 kg N/ha only became markedly greater than treaiments
receiving 150 kg N/ha 40 weeks after planting, ‘and differences -
mcreaeed up to the final sampling (52 veecks a.fter planting) .

‘Bii’ferent moisture regimes had no condistent effect on sta.lk
'volume. _ : :



- o) M:ccﬁmglgt;on ' \ o | .
7000 | | '
6000

4000 N

4 612162024 28 32 36 40 44 48 52

’,

: Weeks after planting ‘,
]‘;_g,i;‘ Effecta oi' lavels of nitrogen on dry mau
~ accumulation per unit ares. Control ( ).

150ksma(), . ksn/ha(ﬂ)

Soon after the -onset of rapid growth rates, dry mass {II) aceumulated -
faster vhen nitrogen was applied than in the control. In the fertiliger™
treatments, rates of IM eccumlation were similar up to 14 weeks after
planting, “but thereafter, they deelined more rapidly in the 300 Xg n}ha
treatment until all DM gain had r,ea.aetl by 52 veeks. - 5 ,

. Irrigation regimes had no e!‘fect ‘on dnr mass aecumuiation.
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11, mta recorded in both the ﬁle.nt orop and ratocas (Tables 1~9)

(a) Cane xields: In all crops irrigation regimes had mo
significant effect on cane yields, but in both ratoons yields ware
less when 33mm woter per irrigation was applied, In all crops levels
- of nltrogen produoed a highly aignificant quadratic yisld. responae,

_ (b) C % can . In doth ratoon crops the intermediete water
‘regine depreased quallty, while greater levels of nitrogen signific~
antly depressed quality in tne plant crop, but had no e!fact on the
ratoons, ;

. {c) TERC/ha: Although ‘L‘raatmant differences between irrigation®
regimes were not significant there was a trend towards greater TERC/ha
. when more water was applied. Applying 150 kg-N/ha significently in-
creased TERC/ba in all crops, but doubling the rate did not produce
.& further sigm.:tica.nt reﬂponae. o

- {d4) B 2§ : Irrige.tlon regimes produced no conulster.t RS.%
cene trende wheéreas there was a tendency for RS % cane to be greater
after nitrogen had bzen applied.

fe) IF % cane znd TF t/ha: I:ri,gation regimea and 1evele of
nitrogen had no,effect on quality. On the other hand TF ¢/ba was
greater when at least 56mm of water and 150 kg N/ha ha.d been applied. .

- (f) Stalk counts, stalk léngthe and dismcters: Applying at least

56mn of water slightly improved stalk populations but had no effect on -

. stalk lengths or diameters:- Alse applying-at least 150 kg lN/hs. mprovea
stalk populations and stalk lengths, but ha.d no effect on stalk dia.- :

' meters. -

[ S " - T - ' o X '.'\

,concms:on _. T

‘ Reaulta ‘have shown ' that the d.r,y irnge.t:.on regime only mildly stressed
_plants in the ratoon,crops.; However, two weeke after applying dif- -
ferent levels of nitrogen (measurements were only recoxded in the plant
erop). available soil nitrogen (NH+ and NOy) increased inm all soil hor-
izons. afd. irrigation treatments :mdicating that considerable-leaching
‘of nitrogen bad occurrdd. However, a high proportion of the leached |
’nitrogen, in each soil horizon, wes rapidly fixed end/or irmobilieed,
but sone beceme available soon afterwards for plant uptske, end thig
" peeounted for the differsnces in cane and sucrose yields., The lack of
. response in dry masa to the highest level of available soil nitrogén
. su/ggested that. sufficient ni'trogen was ta.ken up after applying 156 kg
X/ha, .

. The small differencea in cane and TERC/he. yield.a in the ratoom
indicated that 150 kg N/ha was gleo sufficient to satisfy the plantts
" nitrogen requirements. - In the pla.nt crop etalk volume wae not assoc—
iated with grezter sucrose yields. However, it does appear that if
stalk volume is lese than the !threshold! i.e. the control:( no added
ni‘trogen) then sucroee yielde may be markedly less.

- . . . ~

RIH/August 1982 . _
arg T - . ‘ ~ "‘ N '. fl
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THE SOXL AND TIPS EFFECT OF PLANT GROWIH IN FLOOD

IBEDS = PLANT DATA - AVAILABLE SOIL NITROGEW (PPM) AT DIFFERENT SOIL DEPTHS. -
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* ‘Table 4‘.- .Dry mase accumulation per unit area (g/of)

-1 -

MOVEMENT OF FERTILIZER NITROGEN IN THE SOIL AND ITS

EFFECT ON PLANT GROWTH IN FLOOD BEDS, PILANT DATA

T

Weeks after | Moisture regimes r® water 0nf |levels of nitrogen kg N/ha { Mean
planting 3 - 5 1 0 150 300
4] - - - - - - -
4. - - - - - -~ -
8 - - - - - - -
12 - - - - - - -
. 16 - - - s - - - - —
20 310 - 315 . 316 - 280 - 323 339 314
24 812 .. 832 . B854 T62- - B24 - 948 833 -
28 1798 . 1791 . 1831 1557 " 1999 1864 1807
32, 3026 3074 3088 2725 3253 © 3210 3063
36 3790 3975 4002 3420 4342 4005 | 3922
40 4539 5033 4601 4728 - 4999 4835 4724
44 5631 5467 2408 4999 © . 5598: 5910 9502
.48 5730 6368 - 6248 5506 . 6753 6079 6115
52 6198 5780 . 5904 . 5167 6664 6050 5961
. Table 5, Accutmlition of “sucruse per unit area (g/of )’
‘ Weeks after | Moisture regimes o water 90nf . |levels of nitrogen kg ¥/ha | Mean
plenting . 3 ) : 7 0 150 300
0o - L - - - - T -
.8 - -~ - - - - -
12 - - - - - .- -
16" - - - - - - -
20 - - - - - o -
24 : 45, 42 46 52 1 39 42 | 4
28 250 265 - 258 233 258 . - 283 258
32 - 674 660 693 . 665 660~ 675 667
36 989 987 992. 976 1024 969 989
40 1327 1286 1327 1302 1350 1287 - 1313
44 1795 1864 1858 1678 1922 1918 . ] 1839
: 48 1963: 2212 2144 1864 2271 - 2183 | 2106
52 . - 2309 2250 2280 2030 2462 2346 " 2280




@Z 21 ' MOVEMENT OF mmm NITROGEN N ‘I'HE 5011, ARD I’I‘S
: EFFECT_ON PLANT GROWIH IN ¥FLOOD BEDS « PLANT DATA
Table 6 Iacreua in ataly volu.me per unit area { x 105 /nl

- Weeks a.fteﬂ Moisture regimea 2’ water/90r” | Levels of nitrogen kg N/ha Mean
Planting 3 5 Vi 0 150 130 :
~—— — e fomr
o | - - - _ _ R N

4 - - - - e . -

6 - - - - - z -

2 - - - - - - -

16 - - - - - - -

20 4 4 4 4. 4 4 4
24 o2 .13 | o= I A

‘ 28 64 &1 6  5-6 % 68 66
_32' 7' 100 104 .99 86 109 - 108 101

36 Ll 11 119z | s 4z 129 | 18

. o 131 134 e "1_2.8 B 112 | 135 B 131

ST 1 151 | 155 '  1&6‘ 127 o2 1'}4 ] oas
1 e “152 16g ise | 10 11 o |, 158
B - w6 159 - 163 oz 1sg 187 | 156



! Table 7

| Lo Cane yielde t/na o Meah | TERC/ha - 1 Mean |
oo pTweatwents | p o om doon el 2 IE L dR+ZR R IR 28 | iRecR |
- YIrrigation regimes | R IS | I B 40 . a - ‘
o wa!to'r"79#Lof' land{ 155, | 139,5 | 133,5 | 136,5 [ 12,50 | 14,12 | 12;27 |.13,20 | 19,34 | 19,72°| 16,39 | 18,06
Sur .o " 11551 | 46,3 139,9 1 .143,1 12,20 -} 13,54 | 12,05 12,80 18,89 |, 19,77 | 16,82 18,30
™ moom ML 156.9 | 1451 141,7. | 142,4 |i 12,20 | 14,04 | 12,33 | 13,18 19,07 | 20,11 "] 47,54 18,82
LS. NeSo | M.S.-| NeS. |' = || ws. | 6,35 | Ns. |7 - f ms | WS, | WS, | -
Levels of Nitrogen | - T |
Control ~ no added 3 . . - ' . : . : S

-~ nitrogen | 137,0 | 11,1 ] 104,2 ‘| 07,6 | 12,66 | 13,80 | 12,24 | 13,02 [ 17,30 | 15,29 | 12,76 | 14,02 .

§150 kg ¥/ha 167,51 1576 | 153,7 ©| 155,6 4} 12,45-1 13,85 |.12,22 | 13,04 || 20,85 | 21,82 | 18,78 | 20,%0
1300 kg XN/ha {162,6 | 160,2 | 157.3 | 158,8 H 11,78 | 14,04 | 12,20 | 13,12 || 19,15 | 22,49 | 19,21 | 20,85
Linear ‘effect “1p=0,001 | P=0,001 | P<0,001 - 1ip=0,001 | N,$, N.S. ‘= {I P=0,01 | P=0,001 |P=0,001 -
Quadratic affect P:o,om P=0,001 | P=0,001 - " N.S. N.S. N.S. -~ {p=0,001 | P=0,001 |P=0,01 -
L.S.Di  P=0,05 | 10,4. | 10,1 14,54] = 0,35 | 0,35 | NS, | - 1,24 | 0,74 | 1,85 -

' P=0,01 14,0 | 13,6 | 19,55 ) - ] 0,46 | 0,47 ] K5, = 1,63 | 1,00 | 2,4 -
Interastion N.S. | N.S. FeSe | * =" NaSi N.S. N.8. - K.S. N.S. ¥.S. -
Trial mean 155,7 | 143,0 | 138,4, | 140,7 [} 12,30 | 13,90 | 12,22 | 13,06 | 19,10 19,97 16,92 | 18,39
§s.E. single plot % 13,0 | 13,6 | 19,6 - H 048671 0,47 ; 0,44 . . 1,63 1,97 | 2,49
S.E, iroatment means *| 3,6 {. . 3,5 | - 5,0 - it 0,12 ..l 0,12 ! 0,11 - 0,42 0,51 0,64 -
‘C T % _ o '.L_9o? . 995 _14v1 - t . 5,78 | 3;35 : 3,61 - .,3.52 9199 14,71 -



| . o - / - 1 - ) .
6400/21_TRRIGATION x NTTROGEN TRIAL - RS, % CANE, TP % CANE, TR T/HA

—

b ‘ TR %Cana - Mean | TP % Cene Mean nf TF t/ha - o - Mean
| Twostmenis P! W R | mAR| P | R | ® | meR|] P | B | =& 1R+2R
Irrigetion regimes | - - - | o |
3 water/gom‘ of. land: 0,91} 0,47 | 0,66 | 0,56 | 14;74 | 15,95 .| 14,33 | .15,14.] 22,88° | 22,26 19,15 20,70
S L an ! 0,88 | 0,64, ] 0,61 | 0,62 ]14,42 | 15,67 | 14,08 14,88 | 23,31 1 22,94 119,79 21,36
i—,m’ mommm 0,91 | 0,49 - 0,62 | 0,56 | 14,44 _16_,02 14,35 15,18 | 22y62 ! 22,94 | 20,4 21,68
jiLevals of nitrogen | o ' F i IL )
Control - no edded : o . ‘ ’ . ' ' ' _ ' e
' nitrogen - [ 0,78 ' 0,48 | 0,58 | 0,53-7,14,77 15,76 14,13 14,98 | 20,25 17,81 | 14,80 16, 30
150 kg N/ha ' 0,96 | 0,57. | 0,68 0,62 ;14,74 _15,90 14,37 15,14 | 24,67 25,06 22,18 23,62
300 kg N/ha . 1 0,96 055? : 9,53' .0,59 , 14,10 |. 15,98 14,21 | 15,10 | 22,90 25,60 22,37 23,98
Trisl Mean . 0,90 1 0,53 0,63 1. 0,58 ) 14,53 | 15,88 | 14,26 i 15,07 E_22.6'o 22,72 { 19,78 21,25
- Table 9 ' " - -
l - | — " Mean B - .
. : v : o T ean . : Mean
\ Treatments P ! m. @ |ImAm | p I ! R IR+2RL P IR | 2r TR+2R
i Irrigation regimes o} 1 l o ] | !
3 waterjsom‘ of land| 140,71 130,68 : 138,8 | 134,80 | 2,84 2,70 2,69 | 2,70 2,3 |22 2,3 2,2
1 = on 139,7 | 135,7 | 143,81 139,8 | 2,88 | 2,84 2,70 i 2,77 | 2,3 2,2 2,2 2,2
: 'fu’ .. _n " | 140,7 | 138,37 | 144,9 . 141,6 | 2,65 2,74 2,69 | 2,72 | 2,3 2,1 2,2 2,2
.LLeveln of nitrogen . | . ) f R l B
i Control - no added U | . : ' i T .- 1
' nitrogen. 123,1 | 116,3 | 125,2 | 120,8 | 2,75 | 2,37 [ 2,38 | 2,38 2,2 2,1 2,2 2,2
150 kg ¥/ha. | 148,7 | 142,8." | 148,6 | 145,7 l 2,90 | 2,91 \ 2,79 ., 2,85 2,3 2,2 2,2 2,2
300 kg K/ha - 149,4 | 145,6 | 153,7 | 14,6 | 2,91 | 2,99 12,91 | 2,95 | 23 |22 2,2 2,2
Corisl wean 140,4 1 134,9 142,57 138,7 (2,85 | 2,76 2,69 2,73 | 2,3 2,2 2,2 | 2,2



