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Abstract. - Influence of moisture stress on the levels of soil moisture (%) water potential, inorganic
ions, dry matter and nitrogen fractions was studied in mulberry. Leaf water potential
decreased with decrease in soil moisture level. Inorganic ions, calcium, potassium and
sodium increased in roots and leaves with increasing intensity of stress. The reduction in
dry matter of roots and leaves was higher in severe and very severe stress than in mild
and moderate stress. The root and leaf total and protein nitrogen coment decreased over
control in all stress treatments. In contrast soluble nitrogen content increased with increase
in stress treatments.
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Introduction

Water stress causes accumulation of certain organic (Joyce et al., 1992) and
inorganic ions (Ford and Wilson, 1981; Sreenivasulu Reddy and Sudhakar, 1992)
in plants. It also induce major departure of nitrogen metabolism from its normal
pattern. Moisture stress affects total nitrogen differently in different plants (Devries
et al, 1989). Nandual et al, (1992) reported nitrogen partitioning and its efficiency
in Pigeonpea under drought and during recovery. In thé present study nitrogen
partitioning among different plant components, changes in levels of inorganic ions
and dry matter were studied at different moisture regimes.

M aterial and Methods

Mulberry (Morus alba L) cuttings of approximately 12-15 cm and 8-10 mm length and diame-
ter respectively with 3 to 4 active buds were maintained in earthen pots (12” x 15”) containing 4 Kg
soil and farmyard manure. Three months old plants were subjected to water stress by withholding wa-
ter, control plants were maintained by adding water daily to field capacity (Per cent soil moisture at
field capacity). Soil moisture content was determined in soil samples taken between Il1h and 12 h
and drying them in an oven at 129 °C. Values are expressed as percentages on dry weight basis. Phy-
siological variables were studied in roots and third, fourth and fifth leaves from thé apex.
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The leaf water potential was measured by dye method (Knipling, 1957). The plant material was
digested by wet digestion according to thé method of Humphries (1956) and Na, K and Ca were
estimated with dame photometer (Elico Model CLZZA). Total nitrogen was estimated in roots and
leaves according to theé metgod of Makham (1942) and protein nitrogen was estimated according to
the method of Thimann and Loss (1957). Soluble nitrogen was obtained by substracting the protein
nitrogen from total nitrogen content.

Results AND Discussion

The shoots of 3 months-old plants produced 3 to 4 branches and 10-12 fully
expanded leaves. The plants began to wilt on 5th day in stress treatments. Hence
observations were made on plants after 5 days of stress treatment. The per cent
soil moisture at permanent wilting point (PWP) was 19.00.

Table 1 depicts thé average of five replications on thé levels of soil moisture
(%), dry weights and inorganic ions (Sodium, Potassium and Calcium) in roots
and leaves of locai mulberry variety. Water potential of roots and leaves decreased
under stress treatments compared to control (Ford and Wilson, 1981; Goswami
and Baruah, 1994). The fall in water potential in stress treatment is higher in leaves
than in roots.

Inorganic ion levels increased significantly both in roots and leaves to water
deficits. The accumulation of sodium and calcium was significant in roots and
leaves from mild stress onwards. Potassium accumulation was significant only in
moderate and severe stress treatments.

Accumulation of sodium and potassium under water deficits has been
observed in several species, contributing for osmotic adjustment (Ford and Wilson,
1981; Sreenivasulu Reddy and Sudhakar, 1992). In contrast, green panie and field
grown Sorghum did not accumulate potassium during water deficits (Ford and
Wilson, 1981; Tumer et al., 1978). The accumulated potassium may also help in
regulating thé potassium dependent phosphorylase activity (Hawker et al., 1979).

Large amounts of calcium accumulation in mulberry under stress results in
thé formation of rigid calcium pectate (Tagawa and Bonner, 1957) celi walls thus
helping decreased water holding capacity and increased osmotic potential and
under water stress and hence maintainence of turgor.

The total nitrogen content decreased both in roots and leaves in all stress
conditions. This decrease may be due to inadequate uptake of nitrogenous
compounds from thé soil. Similar trend in protein nitrogen content was noticed at
depleting soil moisture levels. The decrease in roots was significant in severe and
very severe stress treatments (Table 2). The decrease in protein nitrogen content
during stress condition may be due to thé inhibition of protein synthesis under
stress conditions (Bewley and Larsen, 1980) or may be due to thé hydrolysis of
existing proteing. Increase in soluble nitrogen content in roots and leaves was
noticed under stress treatments (Table 2).

From thé above it is concluded that thé accumulation of ions, reduction of
dry matter and total, protein nitrogen content reveals better adaptive natre of
mulberry to moiture stress.
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Table 1
SOIL MOISTURE CONTENT (%), ROOT AND LEAF WATER POTENTIAL (—BARS), SODIUM, POTASSIUM, CALCIUM
(mg g~ AND DRY WEIGHTS (g) OF CONTROL AND 5 DAYS WATER STRESSED MULBERRY PLANTS + S.E.)

Control Mild Moderate Severe Very severe
stress stress stress stress
Soil moisture coment 3171 1298 1098 4.66 2.59

Roots 35+0.05 4.4+0.10 32+0.15 26011 22+0.12

Water potential Leaves 0704049 1990+054 210+120 2338+120 27.90% 140

Roots 7154032 10.85+0.60** 1205+0.70** 12.15+0.63** 12.66+0.68**

Sodium Leaves 3214022  401+035 4424040 4422038% 502+0.38%*
. Roots 2735+ 150 28.00+ 165 32.12+2.00** 5142 +4.50** 60.15 +551%*
Potassium Leaves 11574030 1346+058%* 1348+0.64%* 2272+ 120" 2314+ 135%*
Calcium Roots 711028 8464045 858050 932+061* 1005095
Leaves 0532003 170#007%% 171+008** 196+0.10%* 2.20+0.20%*
Fk hk Kk

Dry weight Roots 1424010  126+008 125+005%* 115+018 0.74£0.05

Leaves 269+0.23 187+0.24  160x0.06** 0.79£0.06 0.55 +0.02**

* Significance at 5% level.
** Significance at 10% level.

Table 2
Total nitrogen, protein nitrogen and soluble nitrogen of (mg g“'/dry wt) control and 5 day
STRESSED ROOTS AND LEAVES OF MULBERRY + S.E.

Control Mild Moderate Severe Very severe
stress stress stress stress

Totl nitrogen Roots 13124050 129004084 1238+094 11944080  1028+0.59
o Leaves 13804048 13484043 12524059 1214+ 102 0.82+0.86

orotein it Roots 8724010 834+030 7742053  7.14+054*  463+0.33**
TOIeIN MIOGEN | ves 9804035 8584049  7.32+031%* 644+025%  325+0.14*
Roots  1856+0.63 23324002%% 2088 +168%% 281042.10%% 2300+ 124

Soluble nitrogen ) oec 2914+ 167 2053+ 168 20744207 3018227  22404203**

* Significance at 5% level.
** Signiftcance at 10% level.
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