i
. During the last few years
the transpiration by Eucalyptus h a s
. . been a subject of controversy.
7" Ghosh et al.(1978) reported that

planted in marshes near Rome
in order to effect water drainage.
In wet and swampy areas of Uganda
and East Africa Eucalyptus 1obusta

and to prevent the mosquito breed-
ing. The success in draining the

swamps hes lead to the belief
that Eucalyplus is a heavily trans-
‘pirer. Alverez et al, (1982) contend

that Eucalyptus spp.
out of soil
leading to desertic conditions.
Vandana Shiva and Bandyopadhyay

extract water

tus in arid regions results in high
water uptake leading to soil  aridi-

Statements of drying effect of
Eucalyptub should be based on
water income and water usage
and not on the part of their frame-
work. Rawat et al.(1984) concluded

that Eucalyptus has the capacity
to transpire water abundantly
under conditions of -adequate soil
. Moisture which they termed as
% "Luxury consumption". They also

- reported that in this plant under
« conditions of moisture stress,

' * : .
vt wsn [EREE S|

certain species of Eucalyptus were

was pianted to drain the swamps

and trahspire heavily.
(1985) contend that planting Eucalyp- -

zation and grouhd water depletion.

. of -April.
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TRANSPIRATION, STOMATAL BEHAVIOUR AND GROWTH OF
EUCALYPTUS HYBRID SEEDLINGS UNDER DIFFERENT SOIL
MOISTURE LEVELS
P.5. RAWAT, D.5. NEGI, J.5. RAWAT AND K. GURUMURTI

; ‘ " Plant Physiology Branch
Forut Rnunrch Institute & Colleges, Dohu Dun (Indln)

the water eohserving mechanisms
are triggered, This view was
however criticised by 'Vandana
Shiva and Bandyopadhyay (1985)
on the ground that operation of
water conserving mechanism thraugh

stomatal closure would lead to
cessation of growth. Their .conten-
tion, however, was not supported
with any experimental evidence,
The result reported in present
paper purport to show that both
"Luxury consumption" and water

conserving mechanisms are in
operation in this species and that
it is conditioned by the soil moisture
availability.

Mutevial and Methods

Seeds of Fucalyptus hybrid were
sown in well drained soil in wooden
boxes. Seedllngs of uniform height
(12 em) with six leaves per seedling
were pricked and transplanted
in plastic pots containing fixed
amaunt of -sand, soil, farmyard
manure (1:2:1) mixture. The moisture
content at field capacity of this
soil was found to be 23 to 24
per cent. All the potted seedlings
were watered lightly till they
recovered from transplanting
shoek and started showing healthy
growth. The =above procedure
were completed by the first week

Immediately after the

R N IR A .



‘seedlings showed normal growth
watering was withheld in all the

pots till the soil moisture declined
to around 7-8, per cent. A set
of pots with the equal quantity
of soil without plants was also
equilibrated to a soil moisture
level of 7-8 per cent. By this
time (first week of May) all seedlings
were of 15 cm height with 12
leaves each. At this two stage
potted seedlings were divided
into four groups, each containing
at least five pots. To the first
group of plants, measured quantity
of water was added so that the
soil moisture was around 26-28
"per cent. This group represented
a near flooded treatment. To
the second group of plants, quantity
of water added was such that
soil moisture was around 22-23
per cent. This group represented
near ' field capacity treatment.
The third group was watered to
maintain it &t 15 per cent soil
" moisture, equivalent to around
63 per cent field capacity. The
fourth group was watered to main-
tain it at 7.5 per cent soil moisture
equivalent to around 31 per cent
of field capacity. It must be
pointed out here that in plants
maintained at 26-28 per cent
s0il moisture which was . above
field capacity often there was
incipient seepage from the pots.
However, our intention were to
maintain these plants at near
flooded canditions to study the
effect of excess water supply.
Thus, the data obtained in this
-treatment may not be very accurate,
yet it served the purpose of simulat- "
ing near flooded -condition, to test
the earlier contention of "Luxury
consumption” of water by Eucalyptud.

Indian Forester
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It also served the purpose of
assessing the growth and development
of plants when they are maintained
at near flooded conditions throughout
the period of experimentation.

All the pots in all the treatments
weighed reqularly at 48
hour intervals to estimate the
water loss and the lost water
was replenished so that the plants
were continuously maintained
in their respective soil moisture
levels. While the loss of water
in pots with plants was due to
both transpiration and evaporation
(evapotranspiration) from the
soil, the water loss from pots
maintained in respective soil
moisture levels, but without the
plents, accounted for evaporative
loss only (soil evaporation). By
deducting the value for soil evapo-
ration from the value of evapotrans-
it was possible to assess

the loss due to transpiration only.
In such an assessment, the increase -
in weight. as a result of plant
grawth was not taken into considera-
tion. Thus, the data on transpiration
rates obtained is an underestimate.
However, the experiment helped
to assess the comparative growth
responses and transpirstion trends
by the plants maintained at different

soil moisture levels, The height
and leaf number of individual
plant in different treatments

were recorded at monthly intervals.

In order to study the stomatal
behaviour of plants maintained
at different soil moisture levels,
the following procedure was adopted.
Selected plants in different treat-
ments were watered to bring



- and abaxial
recorded during this period. Stomatal

“hoes]

“them to respective soil moisture
levels. They were then allowed
to equilibrate for two hours. Stoma-
tal impressions were immediately
taken using polystyrene film coating
of the leaves. Later, the stomatal
impressions were taken regularly
at 24 hour intervals up to 146
hours. during which period no additio-
nal water was given to the plants.
As most of the stomates remain open
.between 11 A.M. and 12 Noon, sto-
" matal impressions of both adaxial
surfaces were always

impressions were recorded from
two top fully expanded Ileaves
in all the treatments. From each
leaf three replications were studied.
Thus, the data for stomatal opening
is a mean of six replications for
each surface. 'Polystyrene solution
was prepared by dissolving 9.0
gm polystyrene in 50 ml solution
of Benzene and Toluene in ratio
of 1:1. This solution was coated
uniformly on the - teaf surfaces
with the help of a glass rod and
allowed to dry for two minutes.
The dried film was- lifted off
the leaf surface with the help
of forceps. This film which makes
the instant and permanent -impression
of stomata was observed under
the compound microscope to deter-
mine the number of opened and
closed ~stomata, The stomatal
pore width and pore length was
also recorded with the help of
a micrometer and the product
of these two was taken as the
gore area, which is an approximation
that - sufficed for comparative

- assessment in different treatments.

On completion. of the experiment

" the individual plant . in ‘each treat--

‘Transpiration, stomatal behaviour and growth of w.
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ment ‘was uprooted, washed throughly
and the componentwise fresh
weight later dry weight were
recorded. Thus, the data for
fresh weight and dry weight s
a mean of five replicates. Leaf
area was recorded from the leaf
impression on the graph paper
and with the help of planimeter.

Results and Discussion

Measurement of various para-

meters commenced in different
treatments from the month of
May, the different parameters

monitored were height and number
of leaves, measured at monthly
intervals, transpirational water
loss at 48 hours intervals, fresh
and dry weight of leaves, stem
and root recorded at the termination
of experiment i.e. December.
The data for transpiration radte
per unit leaf surface per 48 hours
was computed taking into considera-
tion the water loss per plant
every 48 hours and the corrBSpondin%
leaf area of all the leaves of
the plants in their respective
treatments. ' ‘

The height of plants in all
the treatments at the beginning
of experiment was nearly 15 cm.
Within one month of the commen.
cement of the treatment the
effect were discernable. Thus,
flooded plants and the plants
maintained at 15 per cnet soil
moisture recorded an average
height of 21.00 cm followed by
plants maintained at 22.5 .per
cent soil moisture which recorded
an average - height of 19.2 cm
whereas - the plants maintained
at 7.5 pen cent soll moisture recor-



ded an averdge height of  18.8 em.
The data for average height of
plants under different treatments
in different months presented in
Table 1 show that there is a direct
correlation between the soil moisture

level and height upto the month
of September. Thus, in month
of September maximum height
was recorded in plants which
were flooded. l.ater, however

it was found that the plants flooded
with water did not show any further
increase in -height whereas, the
plents maintained at 22.5 per
cent, 15 per cent and 7.5 per
cent soil moisture levels continued
to show increment in height.
The rate of increment however
declined in all the treatments
from November onwards. Maximum
average height increment of 159.8
em was recorded in plants maintain-
ed at 22.5 per cent soil moisture
followed by plants maintained
at 15 per cent soil moisture,
the average height being 148.5
cm, the flooded plants showed
an average height of 145 em and
the plants maintained at 7.5 per
cent soil moisture had the lowest
average height of 107.0.¢m.

', . The leaf number was observed

"to 'be maximum in plants maintained
in ~ flooded condition upto the
month of July though it was not
‘significantly higher as compared
to the plants maintained at 22.5
per cent and 15 per cent soil
moisture levels, Fram the month of
August onwards the maximum
number of leaves was observed
in plants maintained at 22.5 per
cent s8oil moisture level. The
lesser number of leaves in flooded
plants, despite the adequate soil

— - — bk
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‘moisture '.avh'ilé‘bl!ii'ty :

the fact that in this treatmeant
the older leaves started abscissing
early whereas this phenomenon
was not observed in other treatments.
Maximum number of leaves, 273

‘per plent, was recorded in plants

maintained at 22.5 per cent soil

moisture level in the month of
November. The number of leaves
per plant . in other treatments

being 243, 178 -and 84 in 15 per
cent, flooded and 7.5 per cent  soil
moisture - treatments, respectively.
These results show that flooding
the Eucalyptus hybrid plants signifi-
cantly affects both height as
well as leaf number, the latter
is due to the early abscission
of older leaves,

In order to bring”
effect of soil moisture on growth
of plants, the ratio of number
of leaves to that of height was
worked out which is presented
in Table - 3. The results computed
in such a manner show & very
interesting trend. It wes found
that in the flooded plants this
ratio remains steady at 1.26 from
the month of August to October
and there after it declined whereas
in plants maintained at 22.5 and
15 per cent soil moisture levels,
this ratio steadily increased upto
the month of November, the rate
of increment being higher in plants
maintained at 22.5 per cent soil
moisture level. It was further
observed that this ratio was always
between 0.7 and 0.8 in plants
maintained at 7.5 per cent soil
moisture whereas in all the other
treatments it was always more
than one. From these resuits

it may be Inferred that in the

s SNDINE
[December,

is due to

I

‘out the |

3
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Meanfhecght 06 thc plants in em in dzaﬁuent tuatments :
‘at diffetent monthb

Treatments = L MONTHS L
. May June July Aug. Sept. Oct. Nov. Dec.

[ O B AR

28.0% soll 21.2  56.0 89.5 123.1 140.5 144,01 1448 1454
moisture

F22.5% 193 b5 795 1050 1339 1552 1586 159.8
moisturé

37,

350 e7.6 737 1033 1236 1ede 148.5

©7.5% 183 6.2 510 803 905 978 1046  107.0
soil T _ : : _
moisturé . .. o S o

Table 2

Mean numbet oﬂ !aauea pet plant in dtﬁﬂuent ttea,tmenu
at difgerent periods

L T AT

Treatments MONTHS - .
: May June. July Aug. Sept. Oct. Nov. Dec.

C 28.0%soil . 15.25 54.8 109.4 be. 176.8 181.8 178.4 168.4
=" moisture . '

. (Flooded) - . . l S S
" 22.5% soil |~ 1540 31.0 110.0 162.0 205.6 2“52.8‘ 273.6 253.8
moisture i i
15% soil -
moisture
T 7.5% soil
'moisture -

542 1i0.0 Ls 5 {70.2 1984 '203.8 223.8

216 456 [588 688 796 ses  8LS
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plants maintained at 7.5 per cent
soil moisture, the general growth
‘tself is significantly . affected.
It also shows that in plants- which
were maintained in flooded condition
the rate of growth increment
tends to  ramain ' constantly at
lower level as compared to the
plants maintained at 22.5 per
cent and 15 per cent soil moisture
level, The growth rate in the
latter two treatments continuously
increase right upto the month
of November. Obviously, this
behaviour is reflected in the final
drymatter production of pilants
maintatned under different soil
molsture regimes.

The data on the amount of
water transpired in gms. per plant
every 48 hours in different treat-
ments is presented ir Table 4.
The maximum transpiration rate
was observed in plants maintained
in flooded condition and the mini-
mum in plants maintained at
7.5 per cent soil moisture level.
This was however true only upto
the month of September. From
October onwards the plants maintain-
ed at 22.5 per cent scil meisture
showed the more transpiration
rate than those maintained under
flooded condition, This reduced
trangpiration per plant maintained
at flooded condition is only an
apparant reduction due to the
lesser number of ileaves present
in this plant. This is obvious
from the desta presented in Table
5 which shows that the rate of
transpiration per unit surface
area of the plants maintained
in flooded condition was always
higher throughout the period of
study.

... 'Indian Farester

" of the leaves is presented

Thus, despite the larqger

" numbef of leaves in plants maintain-

ed in both 22.5 and 15 per cent soil
moisture, the transpiration per
unit area was lower as compared
to the plants maintained in flooded
condition. The plants maintained
at 7.5 per cent soil moisture showed
lowest transpiration rate both
on per plant basis and as well
as on per unit leaf area basis.

- These results lend evidence
to the contention made in an
earlier study (Rawat et al. 1984)
that Eucalyplus transpires heavily
under conditions of adequate soil
moisture whereas under conditions
of restricted soil moisture reduce
the transpiration rate due to the

limitation imposed on the turgar
pressure of leaf cells resulting
in stomatal closure. To test this

contention that the stomatal opening
and closing is directly affected by
soil moisture regimes, following
study was carried out. All the
plants were brought to their respec-
tive moisture regime. Subsequently,
the npumber of stomata opned
was periodically recorded upto 146
hours (Seven days) between 11
AM. and 12 Noon daily. It may
be mentioned that the plants
were brought to respective soil
moisture regime and allowed to
remain without eny further watering
for a period of 146 hours. The
per cent stomata open and the
ares of opened stomatal pore/100
mmZ of abaxial and adaxial surfaces
in Fig. 1
It was observed
stomates

and 2, respectively.
that the number of
on the adaxial surface of the
leaves per wunit area was less
than 30 per cent of that of abaxial
surface.

e [

After watering almost
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. “Leaf height tatio in diffetent treatments
EOP R , at different periods

S NPT 2T

" Treatments T .~ MONTHS ‘
e s May June July Aug. Sept. Oct. Nov.

i *‘?! 2aadbs L R

Dec. k

 28.0% soild 0,71 1.01 1.22  1.26 1.26 1.26 1.23
" o.melsture : . :
{Flooded) % it

22.5% soit = 0.80 113 138 .54 453 163 173

moisture . | ‘ .
15% soil ': 0:70 1.3 1.49 L7 138 139 1.6
moisture .

[

7.5% soil .. 078 0.1 0.89 073 076 0.8% 0.80

molsture = i . . o L

P %oy ;‘-é'.‘i;‘,d,.'.g P T DR TR LI T TP R R N SV S PI &TF PETUIES ) Y

L6

1.50

1.59

0.76

. Mean tuanspiration in gms/planti48 houts .

S MONTHS |
May June July Aug.  Sept. Oct. Nov.

Y

Treatments

28.0%soll | 137.33 173.3 342.7 486.6 5479 S21.7 . 276.3
moisture i : ‘ ‘
22.5% soil ' 116.27 1569 312.4 412.9
moisture _ '

15% soil =~  195.33 150.1 275.0 333.7 365.5 3929 226.5
moisture | .. . :

£

moisture

7.5% soil - 93.66 626 99.1 130.3 1538 167.0° 102.6

TR N

$56.0 675.5 395.6




all the stomates in both adaxial
and abaxial surfaces opened within
two hours. In all the treatments,
per cent open stomata declined
with time .on both the surfaces.
Stomates

not = show any significant trend
with respect to .soil -moisture
treatments. It was, however,

noticed that 98 hours after watering
the number of stomata opened
suddenly increased in all the treat-
ments except . 22,5 per cent soil
moisture wherein this effect was
noticed at 122 hours after watering.

This Increased number of open
- gtomata was followed by sharp
decline in all the  treatments.

Such & behaviour of sudden opening
of large number of stomata followed
by closing may be "attributed to
"Iwanoff effect" which is often
‘noticed in many plants when subject-

ed to water stress (Iwanoff, 1928).

Britain and Negarajah (1971),
Aston (1978) have also observed

Indian Forester = -

on adaxial' surface did ‘

Sy
[Deéqifnber,

“such an - affect in Cotton and

Sunflower leaves restricted to
adaxial portion of leaves. The
delay of such an effect in plants
maintained at 22.5 per cent soil
moisture is understandable since
the critical water stress in these
plants might have been delayed.
Its early occurrance in flocded
plants may be due to the uncontrollec

water loss through very widely
open stomata (Fig. 1), Infact,
such an "Iwanoff effect" seems

to be also exhibited by the stomates
of abaxial surfece in the plants
maintained in flooded condition
and at 7.5 per cent soil moisture
level. Such an effect was, however,
not discernable in abaxial surface
of leaves of the plants maintained
at 22,5 and 15 per cent soil moisture
levels. Stomates on abaxisl surface,
however, showed certain significant
trend with respect to soil moisture
availability, . Thus, Iin flooded
plants, the per cent stomata opened

Table 5

el Ttaﬁ&ﬁitatibri‘iaté in mg/cmz oﬁ'!edd/}!ﬂ'ho&is
Treatments S _ MONTHS ‘ . o

May June July Aug. Sept. Oct. ‘Nov. Dec.
28.0% soil 295.25 103.69102.71 102.27 101.61 94.1 50.78 34.79 |
moisture - :
(Flooded) - - . .oo fve st e e s
22.5% soil 255,93 104,28 96.27 86.39 91.61 90.58 49.01 28.0
moisture aid . ‘ _ _
15.0% soil 277.b6 107.96 97.5 85.48 83.0 77.05 36.25 20.29
moisture _ : : o L
7.5% soil 929,52 106.65 77.69 79.23 7992 75.0 25.35

_ 43.49
moisture - .- o
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declined “from  neeriy 100 on the

date of watering to around 45
after 146 hours whereas in plants
maintained at 7.5 per cent soil
moisture, the per cent stomata
opened declined  from 80 on the
date of watering to nearly 40

at 26 hours. It continucusly declined,

so much so, ‘that in plants at
7.5 per cent soil moisture treatment,
it was less than 10 per cent at
146. hours. The. plants maintained
at 22.5 and 15 per cent soil moisture
showed intermediate trend. The
area of stomatal opening (stomatal
‘pore) per 100 mm2 of leaf  also
showed an identical trend. The
results are suggestive that in
flooded plants, the stomates open
rather widely.  These results
show that soil moisture stress
directly affects not only the number
. of stomates that are open but
also the extent of its opening.
Wider opening of stomata in plants
maintained in floocded condition
coupled with large percentage
of ~ stomata which remained open
for longer duration of time, is
clearly reflected as higher . rate
of trenspiration per unit surface
area of leaf despite the number
of leaves in flooded plants being
less as compared to that in plants
maintained at 22.5 and 15 per
cent soil moisture levels,  The
lower number of leaves coupled
rapid closure of stomata
in plents maintained at 7.5 per
cent soil moisture: level is reflected

in these plants. It may further
be added that in plarits maintained
at 7.5 per cent soil molsture 10
per cent: ._ ,
' to ramain open to facilitate Coy,
..~ @xchange -for photosynthesis. Thesi

- of

" 'ms reduced rate of transpiration .

of stomats continue .

'S T

ptoduced by plants
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fesulta show both 'Luxury éonéum;s‘-'"‘“!

tion" and water conserving mecha- -
nisms are operative in this plant. '

' The componentwise 'dry matter

maintained

in different soil . moisture regimes '
is presented in Table 6. The maximum

dry matter in all the components.

was observed in plants maintained
at 22,5 per cent :s0il moisture

at 7.5 per cent soil moisture.
The total dry = matter produced
was in - the following - order 'in

different treatments: 22.5 per cent»
15 per, cent >flooded >7.5 per

cent. "It is also partinent to mention '

here that the moisture per cent
different components jn

the treatments was almost similar. -

This suggests that despite moisture
stress in plants maintained
15 per

at
cent . end 7.5 per cent

soil moisture, the tissue hydration

was not seriously affected which-

is further reinforced by the- finding

and
the minimum in planta maintained

all

that stomates close rapidly to
conserve the tissue moisture by '
reducing the transpiration rate.

The fact that the moisture per

cent in plants maintained in flooded
condition was also same as that
maintained at 22,5 per cent soll
moisture, . suggests - higher transpira-
tion rate by these plants without
retaining excess water  in the
tissue, the excess available water
being lost -by widely open stomates

(Fig. 1). These finding lends support '

the contention of Rawat ¢t al.(1984 )
"Luxury consumption"

that the
is a featuré of this species,
also supports their finding
in this plant water

It
that

_ conserving '
- mechaniams -are triggered under -
conditions of moisture stress, '’
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“The “reduced dry matter production
in - flooded plants i8 due paossibly
to reduced number of leaves and
reduced stem growth in thase
plants (Table 3). Clemens and
Pearson (1977) have shown that
continuous water logging in plants
of Eucalyptus robusta cause both
leaf abscission and reduction in
stem elongation. The results
reported in this psaper also show
reduced height growth in flooded
plants which is reflection of reduced
stem elongation. Further, reduced
number of leaves in flooded plants

was actually due to early abscission .

of older leaves from August onwards.
However, differentiation of new
leaves was not significantly affected.
Thus, the higher number of leaves
found - in plants maintained at
22.5 per cent and 15 per cent
soil moisture is due to the non-absci-
ssion of older leaves. As opposed
to this lower numbar of leaves
found in plents maintained at
7.5 per cent soil moisture was
due to the reduced rate of differen-

tiation which is obvious from
the data presented in Table 3.
Quraishi and Krammer (1970)

have also shown that severe water
stress considerably reduced shoot
as well as leaf growth in Eucalyptus
rostrata

... The -stomatas "whicl. permit

the entry of Co, into the leaf
also permit theé water vapour
. to escape into the air.. This exchange

efficiency is of paramount importarice

to the water economy of plants
when water supply becomes limiting, .

| particularly so with Eucalyptus which’
has often been accused of transpi--
. ring ‘water heavily (Vandana .Shiva

" indian Forestér

both practical and

"~ were,

Catteatei [Decembery

gt

“and Bandyopadhyay, 1985).  The

subject of f.'.‘c)2 fixed viz-viz water
loss through ~ transpiration is of
theoritical
which

interest in -many plants

" has been reviewed by Cowan {1977)

and Fischer and Turner (1978).
The amount of Co, gained per

" unit of water loss ov&r an extended
" period of time is termed as water

use efficiency.  Measurement
of integrated water use efficiency
in term of dry matter production
over an extended period of time
have been worked out by Dabral
(1970) and chsturvedi (1983) for
number of species. -Thay reported
highest water use efficiency for
Eucalyptus though the tota! guantum
of water consumed per plant
was also the highest. The experiments
however, conducted under
adaquate soil moisture regimes.
The reports on water use efficiency
by Eucalyptus under di f ferent
soil’ moisture regimes are not
known. ‘

~ Table 7 presents data on
the total amount of water transpired
per plant, dry matter produced
per plant, amount of water transpir-
ed per gm of dry matter produced
and amount of dry matter produced
per litre of water transpired.
It was observed that the water
transpired quantitatively was
found to be maximal in plants

_maintained at 22.5 per cent soil

moisture whereas plants maintained
in floodad condition transpired

less water on- quantitative basis.
This  was despite. the fact  that

the water transpired per unit

area in flooded plants was higher.
This = appearant descrepsncy is



1107

Tranapirétlbn, stomatal behaviour and grow;h of...

B

1985]

- =y i - e
PR

i ; | . : T e

- . -~ T o -
pe [~ ; - ; 2 : P

T 3 . .
. kS
- ; ) 3
ol P . TEm e e

LA
B i
sorezt

T 90907

t 167¢S

Y11

11

e

2061
Lo

[

e

£

2EEC

Vo 14
959
¥4 J4

T4 14

ol1s
£0°%g
1

99

441 €29 PAN TSN a1

S 296 90U N

' 511 $LR Iy W%

Wee 0066 €009 O

00°%E
00°18
oorss

14

e hx
wwd mo)

(%)
Aoy

Jyfiom

S

g wasy

(%)
amiswop

ngea whaa (%) whas
Asg  ymaug  amsop Ag

wyBram
g

300y

———t.

WS - ey

SBUDEAD |

: [suorppondas § §o woay) 3ybrem fap o |
quppd 0303 pup 300% puv J00ue ‘fve; Yo 23msrow Ju2D 1ad puw {swb) 3ybram Mp ‘ybram yvard

9aig@y - -

.ohW,




indian Forester it ]

Tabie 7

watet use eéﬁtctency 06 Eucalyptus hybdd undu dtﬂﬁuznt

soi! moisture levels

Treatments

Total water

transpired per

produced was found to be highest
in flooded planta.

\ Total dry Water transpired Dry matter
transpired matter  in Litre/gm of  produced in |_
(Litre) pro(dtfced dry matter g/Litre water
| 9 L ‘
28,0 soil w080 10606 | ' G385 . 240
moisture oo RO
(Flooded) ., * . o el oo i
22.5% soil ~ 4%3 . 108 . i 0350 . 236
moisture - i I S
150% s0il 30095 18 L TR Y 369
moisture | _ _ i
7.5% soil 15,28 w26 0300 333
‘moisture N ol o
"due to early sbacission of older not use " watef optimally, Also
leaves in flooded plants. Watet the excessive water supply

gm dry matter

tions leads to abundant

It is aldo signifi-

[December,’

plants maintained at flooded condi-
water
usage since the water transpired

cent to note that the water transpi-
red per gm of dry matter produced
was lowest in plants. maintained
at 15 per cent soil moisture level.
Obviously, the dry matter produced
per liter of water consumed was
also highest in this trestment.
" Though, the total dry matter
praduced in plants
at 22.5 per cent aoil moisture
was highest, the amount of dry
matter produced per litre of water
“utilized was found to be lower
as compared to plents maintained
atl 15 per cent woil moisture.
This
that the plants meintained ot
22.5 per cent soil moisture do

s o

~ consumption®

maintained

is suggestive of the fact

per gm of dry matter production
in these plants wads maximum
which further supports the "Luxury
behaviour of this
species, The relatively high dry
matter produced per litre of water
utilized by the plants maintained
at 7.5 per cent soil moisture clearly.
proves that  under. conditions of
restricted soil moisture supply
the water conserving mechanisms
come into operation which s
alaso evident from the Treduced
transpiration rate in these plants
(Table 4 and 5). The reduced transpi-

ration rate as result of stomatal

thus . blocks watar loss
is ecrucial for survival of

closure
which




~ adjustment occurs in-

gmsy o

', plants providing them an opportunity

for  osmotic adjustment. Brown

etal (1976), Jones and Rawson
(1979) and Ackerson (1980) have
shown that when plants are subjec-
ted to repeated cycles of water
stress a certain. amount of osmatic
leaf tissue.
The higher dry matter produced
per litre of water consumed in

plants maintained at 7.5 per cent

soll moisture may be attributed
to change in osmotic behaviour
of the leaf tissue. At the same
time it should _also be reckoned
that the stomatal closure, which
is not complete, also restricts
the uptake of Coy leading to
certain loss in photosynthetic
capacity (Berry and Downton,

1982). This is reflected as reduced .

dry matter produced in plants
maintained at 7.5 per cent soil
o, molsture. These resulte show that
© reducing the soil moisture from
© 22,5 per cent (near field capscity)
‘to 15 per cent (62 per cent field
capscity) causes only 10.5 per
cent reduction in dry matter
yield but reduces the total amount
of water transpired per plant
by as much as 35 per cent. In
otherwords, growing Eucalyptushybrid
at 15 per cent soil moisture level
brings shout optimal water usage
without any serious reduction

in dry matter production.

‘ Tréhspifation, storhatal behaviour and qrbwth 0f.e

1109
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mpply, contyolied stometal clomsre :occurs
leading to rveduction In tranepirstion rate,
R s concluded thet ‘growing Fucalyptus
hybrid sround 15 per cent sol maolsture
level twings shout optimal water usage
withmt serious reduction in dry matter

|
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" Acketion, RC. (1980). Stomatal res-

of cotton to water
abacisic. acid _as
stress
- 455~

ponse
stress and
affected by water

history, Plant Phyuol .65¢
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