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Effect of Clipping on Growth and Total Non-structural
Carbohydrates of Diplachne fusca in Saline and Alkali Soils
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Effect of intensive and multiple clipping on regrowth and total non-structural
carbohydrate content of Diplachne fusca was studied under saline and
alkaline soil conditions to explore the usefulness of the grass under
combined conditions of heavy grazing and salt-stress. Experiments were
conducted under controlled conditions in pots using alkali soils (pH 9.3 and
9.8), saline soils (electrical conductivity, EC. 6 and 12 ds/m) and normal
soil (EC; 0.5 ds/m; pH 7.5). Plant vigour and yield declined sigaificantly
after two clippings. Clipping influenced the total non-structural
carbohydrate (TNC) content in aboveground and belowgroand parts of
the plants and regrowth of plants was related with TNC reszrves of reidual
plant tissues after ctipping. Growth performance of the grass was supzrior

in alkali soils than in other soils.
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Introduction

In the arid and semi-arid regions of India,
there are millions of hectares of land affected
by saline and alkali soils, which support
a sparse growth of vegetation. A major
part of these marginal lands in rural areas
are under heavy grazing pressure because
these lands mainly fall under “‘community
lands” and serve as common grazing facilities
for livestock. Perennial grasses are important
under such conditions because they have
a potential to regenerate and regrow after

being defoliated or clipped. Belowground
reserves of these grasses are probably exploited
for regrowth of shoots after clipping (Alcock
1964, Ehara et al. 1966). The main source
of energy for regrowth and maintenance of
plant growth is usually suggested to be in
the form of total non-structural carbohydrates
present in the plant tissues (Dwyer et al.
1963, Smith & Marten 1970, Trlica & Cook
1971, Bokhari & Singh 1974).

Keeping in view these considerations,
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the present study was aimed at evaluating the
growth performance of Diplachne fusca
L P Beauv. in saline and alkali soils, under
intensive and multiple clipping. Effect of
clipping and soil type on total non-structural
carbohydrates (TNC) of the plants was
also studied. Diplachne fusca is a palatable,
perennial grass which grows naturally in
salt-affected soils and has been reported to
possess a marked salt tolerance, particularly
to alkalinity (Rana & Parkash 1980, Sinha
et al. 1982).

Materials and Methods

The experiment was conducted under
controlled conditions using pot culture.
The study extended for a period of 12 weeks
during August to October, which is the
major growth period of the grass under
natural conditions.

Bulk samples of normal soil (pH 7.5;
electrical conductivity EC., 0.5 ds/m) and
alkali soils (pH 9.3, pH 9.8) were obtained
from natural grassland sites of Kurukshetra,
and two levels of soil salinity (EC. 6 and
12 ds/m) were prepared by mixing salts of
NaCl, CaCl, and Na, SO, in normal soil,
following USDA Handbook No. 60 (1954).

Ten tillers of Diplachne were transplanted
in each pot (15 cm high, 18 cm diameter)
containing 4 kg of one of the five soil types.
A total of 75 pots were grouped as 5 soil
types x 3 clipping treatments x 5 replicates.
Clipping treatments comprised of unclipped
plants serving as control (C,), and plants
clipped intensively at 2cm height once at
4-wk stage (C,), and twice at 4-wk and 8-wk
stages, (C;). The pots were watered daily
to 509 of total water holding capacity.
Biomass and other growth parameters
(height, tillers, leaf area) were measured at
the time of each clipping and final harvest
at 12-wk stage. All plant samples were
dried at 80°C and weighed. Total
non-structural carbohydrates (TNC),
comprising the sugars readily available for

growth were estimated on dry weight basis
by acid hydrolysis followed by Shaeffer-
Somogy Copper lodometric titrations
(Smith 1969).

All the data were subjected to t-test and
two-way analysis of variance for analyzing
the effect of clipping treatment in different
soil types.

Results

Clipping reduced the vigour of plants in all
the soils, the reduction being more pronounced
for the plants subjected to two clippings.
Although there was an overall decrease in
vigour in terms of height, leaf area and
biomass, but clipping resulted in increased
tillering in all the soils.

Herbage yield (dry weight basis) showed
a progressive decline at each successive
cutting (table 1). Total cumulative yield
also decreased due to multiple clipping.
Results of t-test indicated a significant
(P < 0.01) decline in herbage yield only
under C, (twice-clipped) treatment as
compared to C, (once clipped) and C,
(unclipped). Two-way analysis of variance
indicated that aboveground and below-
ground biomass of the plants varied
significantly due to soil type [F.o; (df 4,8)=
130.5, 142.5] and clipping treatment [Fg.q
(df 2, 8)=210.0, 246.2] but not due to
the interaction of the two factors, soil
type X clipping. This indicates that the
effect of clipping treatment was similar in
different soil types within 5% limits of
probability. Cumulative herbage yield was
found to be more in plants growing in alkali
soils and normal soil than in saline soils
(table 1).

Effect of clipping on TNC content of
aboveground and belowground parts of
the grass varied markedly (table 2).
Cumulative TNC yield (g/pot) of aboveground
parts and TNC reserves of belowground
parts decreased with increased clipping
and in all the soils the decrease was
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Table 1 Biomass of Diplachne under different clipping treatments in normal, saline and alkali soils
Soil type Clipping? Herbage yield (g/pot) Belowground
treatment biomas (g/pot)
4 wk 8 wk 12 wk Cumulative 12 wk

(Mean+1se) (Meantlse,)

Normal C, — — 29-6 29:61+0°90 17:640.72
(EC, 0.5 ds/m pH 7.5) C 8-4 16:2 24:-6+1-08 15-84:0-86
C, 84 7-6 3-8 19-8+0-50* 12-14-0-40*

Saline I Co — — 21:6 21:6+4:1-00 18-24:0-85

(EC, 6 ds/m) C; 6-0 14-0 20-0+0-98 17-14+0-78
C, 6-0 4:0 3-6 13-64+1-20* 14-5+£0-90*

Saline 1I C, — —_ 22:6 22:6+0°72 16-21+0 54

(EC, 12 ds/m) G 56 — 13-8 19-44-0-81 15-4+0°60
Co 56 40 3-4 13-04+0-95* 12-54-0-85*

Alkali T Co — — 30-6 30-641-22 20-84-1-00

(pH 9.3) Lo 13-0 — 15-0 28-0-+0°96 19-94£0-92
Co 13-0 7-6 2:0 22-6-+1-00* 18-1+1-11*

Alkali II Co — — 30-8 30-8+1-50 21-241-10

(pH 9.8) (o 12:0 — 17-8 29-84:1-35 18-54-1-00
Cy 12-0 6:4 2:4 21:041-11* 18:04£0-92*

aC,, unclipped; C,;, once clipped; C,, twice clipped

*The value is significantly (P>0.01) lower than that of unclipped C, treatment

statistically significant (P < 0.01) between
C,; treatment and other clipping treatments,
as shown by t-test. Two-way ANOVA
indicated significant differences in TNC
content due to soil type [Fy.q; (df 4,8)=59.9]
as well as clipping [Fg.,y (df 2, 8)=108.0]

but not due to their interaction
(P > 0.05). Clipping treatments also
influenced the allocation of TNC in

aboveground and belowground parts of
the grass. At final harvest (12-wk), it was
found that belowground TNC reserves were
more than aboveground TNC content, under
C, treatment, whereas the reverse was the
case under C, treatment in all the soils
(table 2).

Discussion

Muitiple clipping of aboveground parts
significantly reduced the herbage yield of the

grass, because of frequent removal of
potential photosynthetic surface area. As
a result of intensive clipping at two centimeter
height, there occurred a decrease in cumulative
yield also. It is perhaps because after each
clipping the plants had to expend appreciable
energy as respiration losses and also due
to very little residual assimilatory surface
left after each clipping. Similar reductions
in cumulative yield after intensive defoliation
have been reported by Holscher (1945),
Dwyer et al. (1963) and Buwai and Trlica
(1977) for some other grasses. The trends
of variations in TNC contents of aboveground
and belowground parts under different
treatments clearly indicate some relationship
between TNC content and regrowth of the
plants. A gradual decline in belowground
biomass and belowground TNC reserves
of the grass with increasing clipping suggests
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Table 2 Total non-structural carbohydrate (TNC) content in aboveground and belowground parts of Diplachne
under different clipping treatments in normal, saline and alkali soils

Soil type Clipping? TNC (g/pot) Below-
treatment Aboveground parts ground
parts
4 wk 8 wk 12 wk Cumulative 12 wk
(Mean+1s.e) (Meantlse)
Normal C, — — 5-73 5:73+0-20 1-4940°10
(EC, 0.5 ds/m pH 7.5) C, 1:67 — 3-00 4674021 1:014+0°20
Cq 1-67 1-25 0-50 3:424-0°25* 0-824-0-35*
Saline I Co — — 2:04 2:04:002 1-46+0-16
(EC, 6 ds/m) C, 0-91 — 1-82 2-734+019 0-8240-09
C, 0-91 0-55 0-43 1-894+0°03 0-621+0°25*
Saline 11 Co — — 3-03 3-03+0.11 1-1740°12
(EC, 12 ds/m) C 0-73 — 1-63 2:3640°15 1-0540°05
C, 0-73 0-42 0-35 1-504:0-17* 0-564-0-05*
Alkali T Co — — 608 6:081+0-25 1-794£0°03
(pH 9.3) C, 2-36 — 2-52 4-88+0-22% 1-433+0°02
Cy 2-36 1-10 0-28 3-744:0°19* 1-231£0°10*
Alkali II C, — —_— 6:22 6:22+0°27 2:174+£0-05
(pH 9.8) C 2:61 — 3-40 6-013-0'30 1-39+0'08
Co 2:61 1-13 0-37 4-114-0-31* 1-18+0-04*

aCy, unclipped; C,, Once clipped; C,, Twice clipped
*The value is significantly (P <0.01) lower than that of unclipped C; treatment

an upward translocation of carbohydrate
reserves to the regenerating aboveground
parts after each clipping.

Thus, it follows that Diplachne can tolerate
at least one intensive clipping in normal,
alkali, as well as saline soils without any
significant reduction in cumulative herbage
yield. Carbohydrate reserves in belowground
parts of the grass appear to play a significant
role in regeneration and regrowth of the
shoots after clipping. Belowground TNC
reserves are reduced markedly after second
clipping, due to which regeneration and
regrowth are retarded. The plants growing
in alkali soils have relatively larger TNC

content in belowground parts which is perhaps
responsible for better growth and regrowth
of the shoot in these soils. Superior growth
performance of Diplachne under alkaline
soil conditions and its good regrowth potential
after clipping suggest that it may serve as a
useful forage grass particularly in alkali
soils.
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