Current Science, July 20, 1981, Vol. 50, No. 14

643

_—-—I__--—___——-———-_—_-__-“—__—_____.-____*__

the press mud contains some sugars which were uti-
lized immediately by the bacteria to produce the
desired substrates (e.g., acetic acd, H, and CO,) for
methanogenesis. The other reason could probably
be the availability of some trace elements and growth
substances from press mud for microbial community.
Besides this, addition of some desired bacterial
communmty (¢.g., proplonate <atabolizing) due to
addition of press mud cannot be ruled out. The
last reason is substantiated on the basis of the results
presented in Table II. Significant level of propionate,
1so-butyrate, butyrate and valerate was bullt up in
CW fermentor while in the case of CW-+PM fermen-
tor the build up of these acids was not significant.
Utilization of propionate has been reported to be slow
and does not allow methanogencsis to proceed faster®.

As can be seen from the data presented in Table 111,
comparatively, there was more destruction of volatile
substances in CW-+PM mixture than in CW alone.
Although there was not much difference in cellulose
degradasion between the two wastes (Table III), yet
there was about 33% more gas production from
CWPM mixture than from CW alone (Table I).
Higher cellulose degradation would not necessarily
result in increased gas production unless the products
of hydrolysis are fermented only to acetate, CO, and
H,. This is, however, dependent upon the partial
pressure of H, in the system®%7, The methane content
varied between 62-66% in both the fermentors, the
remaining 34-389, being the CO,, There was no
degradation of lignin. The increase in lignin per cent,
however, was due to the reduction in total solids.

These resulfs suggest that gas production can be
increased by supplementing cattle waste with press
mud @ 109, to start with as this would help in an
early establishment of the system,
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OREENGRAM (Vigna radiata var. aurens) varieties differ
In their reaction to X. phaseoli inoculation*. The
present study was aimed at understanding the role of
soluble sugars in imparting tissue resistance/suscepti-
bility to the selected ¢v. of greengram, vir., Ca 2,
Co 3 and Co 1 which are moderately resistant, suscepti-
ble and highly susceptible to X. plaseoli, the incitant
of bacterial leaf blight, respectively. Extensive studies
have been made on the role of sugars in host parasite
interaction of fungal pathogens®®. The information
on the bactertal pathogens are scanty! and no infor-
mation is avallable on the role of soluble sugars in
the greengram—X. phaseoli interaction.

Seeds of all the three cultivars, viz., Co 2, Co 3
and Co 1 were sown in mud pots (30 ¢m dia) contain-
ing standard pot mixture. Five plants were main-
tained In each pot. Thirty-five days old piants were
spray 1noculated with the cell suspension of the
pathogen (ca. 10% cells/ml of dist water) as per the
method of Kiraly®., Leaf samples were collected from
all the varieties at 0, 12 hr, I, 3, 5 and 10 days after
inoculatton.

Five g of fresh leaf tissues werg extracted in boiling
8074 ethanol® for the estimation of sugars,

The non-reducing sugars of the alcohol extract was
converted into reducing sugars? and then the toial
sugars estimated?,

The qualitative nature of sugars In the extract was
determingd by unidimen.ional ascending chromato-
graphy (ollowing the methods of Barton®. The solvent
system consisted of # butanol @ acetic acid @ water :
41101 (v/v). Aniling hydrogen phthalate served as
detection  reagent,  Co-chromuatography  with  the
authentic samples of sugars helped in  the identi-
fication of unknowns in the extract.  Spot areas from
the corresponding ynsprayed chromatogram were cut
and eluted with dejonized water and quantified using
anthrone reagent?s,

The data on the sugar content reseal that the variety
Co 2 contalned the feast amount of  totad soluble
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Changes in total soluble sugar® content of the three gieengram varieties due 10 X. phaseoli fnoculation.

r— Se— — . .

Samplirg Co 2 Co 3 Col
mnterval — —_——— — - — ~ -
(days) Healthy Tnoculated Healthy Inoculated Healthy Inoculated
Q 12-75 12-78 16-74 1585 15-45 14.-98
12 h 11-9¢ 13-23 16-32 14-63 14-20 14-23
1 12:32 11-15 15-65 13-33 1402 12,28
2 12-12 9-99 1466 11 08 12-78 10-99
S 13-27 10-23 12-77 11-91 13-01 13-55
10 12-98 11-79 13-92 12-32 13-53 14-09
*mg/g of dry tissue in glucose equivalent
CD (P=0-05)
Variety 0-06
Inoculation 0-05
Interaction 0-19
TasLE I

Changes in glucose® content of the three greengram varieties due fo X. phaseoli inoculation.

- el g =

Sampling Co 2 Co3 Co 1
interval - - — _——————
(days) Healthy Inoculated Healthy  Inoculated  Healthy  Inoculated
0 1-70 1:46 2:-94 2-81 3-41 3:320
12 1:90 1-50 2+50 201 3-20 315
1 2:1C -9 239 1-95 3-30 3-1¢
3 2-03 0-69 200 ]-91 3-50 3-27
3 220 G-80 226 1-18 3-01 298
10 2+ 50 1-80 1-70 1:02 2-00 1-23
* mefg of dry tissue
CD (P=0-05)
YVariety 0-13
Inoculation 0-11
Interaction 0-45

sugars (Table 1), glucose and fructose than the suscepti-
ble ones which contained higher reserve of the same
(Tables II and IIT). Pathogenic inoculation resulted
1n a decrease in the levels of total soluble sugars and
glucose in all the three varieties. However, the reduc-
tion was strikingly more so0 with moderately resistant
Co 2 than in others. It is quite possible that in the

moderately resistant Co2, a greater breakdown of
sugars was warranted {0 meet the energy require-
ments for the enhanced synthesis of defense compounds
like phenolics™s%, The intermediary compounds
formed during the breakdown of carbohydrates vig
the pentose phosphate respiratory cycle serve as the
precursors for the synthesis of phenolic compounds.
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TasLE 111

Changes in fructose® conteut of the three greengrawm vuarieties due to X. phaseoli inoculation

o o, T —

i ] S ey

Sampling Co 2 Co 3 Co 1
interval - — - - - ' -
{days) Healthy Inoculated  Healthy  Inoculated  Healthy  Inoculated
4 256 2-79 337 3-01 4-07 3-91
12 h 200 2-01 2-5C 2:10 3:90 3-65
1 1+ 80 1-42 2-C0 2:20 3-82 3:69
3 1-29 133 155 2-15 3-87 247
5 145 1-60 1-24 229 3-52 1-3¢8
19 1-90 2-41 1-90 1-30 3-33 1-27
* mg/g of dry tissue
CD (P=0-0%)
Variety 0-16
Inoculation 0-13
Interaction 0-54

The participation of this pathway greatly enables a
ready marshalling of oxidizable substrates for gene- L,
rating energy. Marimuthu® also reported that the
variety Co 2 contained more of phenolics and recorded 2
greater accumulation of both total and O.D. phenols
due to inoculation than in the susceplible oOnes. 3.

Further, tissues containing greater reserve of

oxidizable sugars are often more prone to pathogenic 4.
invasion than those containing lower reserve or vice S
versa leading to the conept of “high ' and ‘low’ ‘
sugar diseases in plants'®  Recently, Moses etal'
observed that the cv. IR 8, susceptible to X. oryzae,
contained greater amounts of total and reducing sugars 6

which is in coformity with the present findings,

The gradual increase in the level of fructose in the 4
moderately resistant c¢v. Co2 and a reduction in the
highly susceptible variety might be due to the proli- o
feration of the pathogen in the susceptibie variety
which might have warranted the utilization of fructose 10.
apart from glucose.

In conclusion, it may be stated that the susceptibibity 1,
of the greengram culiivar Co 1 is due to high level of
reducing sugars and the resistance due to low level of 12,
the glucose,

The senior author is grateful to the CSIR, New
Delhi, for the award of a Senior Research I'ellowship {3,
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providing facilities to carry out the work.
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