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Half Yearly Report* 

1. 	 ; eort for the ist half of 193e 

2. 	 Grantee : Dr. J. Tandara 

5. 	 Address : Department of Agricultural Biology 

Faculty of Aigriculture, 

IUnivarsity of Peradeniya 

Sri 	Lanka. 

4. 	 Grant No.: USAID/02 

5. 	 Title of l-roject : Imrproving nitrogen fixation in grain 

legurnes by selected strains of Rhizobia. 

6. 	 Date of av:ard of the lgrant : 

:ate of commencement of the project : August 1985. 

7. 	 Research in Progress 

7.1 Field studies and data collected: 

Tnitial field sCludies were restricted to collection 
of root nodule samples from Cownea and Mung bean 
from various rejions of Sri Lanka. Collection of 
nodule samples were continued to obtain strains _ 
froi different a-ro-ecological regions. As it was 
reported earlier theso parameters were host cv., 

are, crop'inj history, distribution of nodules in 
the root system, sL:e and shape of nodules. Field 

'rils will co:icu.. .ftfer the cojille hion oC 
the 	:)resent uthenltication study. List of strmins 

collected ar. given in udated table 1 and 2. 
Thes str-in-. ,er collected from actively growing 

plants that were considered to be those nodulated 
with high nitrogen fixing rhizobia.
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- - - - - - - - - - - - - - - - - -

_2 'Laboratory Studies 

Aodul §sampes, collectedI Nere used to isolate 

Rhizobial strais ifii-the -Raoto~.espective 'rhizoial, 
stuan~ee-~1bo ;rushednoeni Segown, 

-extc''at jqnio 1b)mduon yeast gr added 'with -Con'Eo ~e 
~and Rose beneal'. The strains wer prifeonte bsr frt 

. of~absorptioni C0,60re pigments, andl new~ suabbultues were 

Sestablished *on. YlA. Growth:-characters of the strains wiere'~ 
r 1Purified cultures are now mantine ilt4,A~ecor'ded. 

7.2.2 Authenticition' of isolates 

-All isolates g~iven in Table 1 &2,,n(arstandai~l 
colections, obtained, fror J4fA~(2 a~SAI srfs 

(strains) wqere -sed in authentication studie-s in the laboratory 

~using' test 'plant 1-lacr:tiliulartonuriuru on ag,,r in iboilifj, tub s 
supplied With 3 r0ckv~ll111 s free.nutrient mec]iw-il )n~ulated 

tub~gWit terile Siratro seeds were~incubated under 1 hr
*4'-~illumination in a cotnpletely randamized design. -iPlants w,,ere 

Sobserved weekly 'for nodulatidon under~dissecting mnicroscope. 

Based on nodulation on Sir'atro following isolates Were authen- , 
~--- ticated as nodulatin~- Rhizobia. -- A~ 5" sS'% S~~~ 

- TA- 209 NfA tan 

2. "VAL e73- NifTAL strans-.- -- - ' 

~~~~~~~:a 5 ~ ~ - ''i A 

S'ACP 25 ~5'4AS~ 
5. CF 30~ '5 

6. CG-6
5 


-~ ~ ~ ~'~54'7 GG' 1'A7 - f"5"" ~ 5~S '-'" ' ' 
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3. YCI - h 3 

9. YCG 4 1 At-nc1?.rd 

*\uthenti c~ttod -Oxtains won? then reis olaited from 

.intro noclul,?.a :in1 Ia r.holo' ir ;m:!I on~feti c choira e 3Swt-r.2 

comi)ztred ai1 Lli the o-, i. -i i) . oolt 

'uri 

*~,itl telI ,.011 ~ woe strain, d itli 

PL'I;!) ohivoervrnJ andor iii. ros conn viA.th oil2 

~a~irs1 ~non* ovio ?t icod ,Ct In~ia;(I were 

nd 7)i3ey 

0 tI; .azion-- i. n o r'd1r to 1,?t,?(t eantami

nation:; ic -tany: . thi -*;roY:, -.ct;.riu;n 300. in .iuthe~n-

Dh) otlc, tost t iPrA 1965). 

o0of 1 301 tos showed yellow ri n 

a round thei c.--11 Ti-h aI-o, is cha ra etc riotic 

feature of ',,-rolacteriumn wh'n the ~e were 

v~ratd1 L I*~ed ctorea-ent. 

(c) 	 Grort , n h of in -,?:tone *;luco:3e afa 

(Vi.nc nL i'D70.V 

r-thoC t'~ iI oo ea isola!tos and 

'Io0'i of t h ia 'uth1i,,!it c LI 1io 1.1t os c,,iu se coIouir 

changm. .o in inodi co tur addled and showe~d supr,Wassed 

..... 4e 



growth on glucose peptone agar medium compared to YiA indicating 

that there were no contaminants. 

Table 1. Rhizobium spp. isolated from Cowpea. 

Sample No. Location 

CPI CF, CP3 Dodangolla 

CP4 Kundasale
 

CP5 CP6 CP7 CPS CP9 ; atapadura, Kolabissa 
CP1 0 CP11 CP12 CP13 

P14CP15 Thotagamuwa, U!atale 

CP16 Cp17 Thanne, Matale 

CP1 CD19  Koombiyangoda, Matale 

CP20  P9lweheri 

C 21  (22 Nalanda 

23 24 C 25 CP26 Galwadukumbura, Matale
 
CP2 7 29 f3 

CP30 "-pl1 CP 
 Nalanda
 

CP33 Bulagala, Dambuila
 

CP34 Cp35 Madatugama, Matale 

CP36  Goonapathirawa
 

CP37 CJ"3 C39 Jaha Illuppallarna 

CP40 C?4 1 

CP42 CP4 3 Galmaduwa, Eppawala 

C)414  Gelioya 

CP4 5 Veya ngoda 



Table 2. Rhizobial isolates from ;.!Ln- bean. 

:ia,pn e ";o. 	 T,ocation 

G Kundasale 

GG2 GG3 "Kolab;)issa 

GG4 GG5 GG6 Thota-nuwa, 7atale 

GG7 )ambu la 

GG, GG GGro Galwadukumbura, :Iathale. 

GG1 1 ";12 Nalanda 

GG13 
GG14 	 Eppawala
 

Ipalogana 
GGu1 G'i7 GoniT)a thj.-awa 

GG 	 i*adatugana 
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7. C(harcLhristics of tje jsolaten.; of Rhi o1ia. 

7. 	 3.1 Growth Characteristics 

Virwth characters of the authont1 catec isolates of 
T.hlizobi.~ia *.eri,- :; :ldied ;)Vd ,.i th 

con ,o r,?d id th,. following- wern o'n.'rnied. 

*• The n ib.?r' or dayvs 

on YIA dded ro; o "mnal nd 

to vivile~r coloniesviI)ls,, from 

thn d'Ite or inocul !.U nn on ,,'a te. 

11,* CO]o ll 0' tI col.o j .;, 

iiJ. 'rUrbidity/tranrency of the colonies. 

iv. Gu production. 

*... 6. 
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7.3.2 Acid/Alkaline iroduction of the isolates 

The production of acid/alkaline of the authenticated
 

isolates were studied on Y>A medium with bromothymol blue and the 

colour change2 of thrf medium was r-corded. 

7.3.6 Antibiotic sensitivity of the isolate8 

The sensitivity of the autthenticated isolates for
 

the followizig antibiotics were tested.
 

1. NJalidixic acid 

2. -uytiomycin
 

*5. stre ,to:ycin 

6. Tetracyclin 

7. ileomycj n
 

,9. fhloren-)henicol
 

The test wa.n done on Y:.'A containing 3 concentrates of 

each antibiotic. ;ach t. st was re:ticated 3 timies. Pla:ites were 

isolated with ,aut ri.:inoculater (Tossy et al. 1979) and 

incubated at 26VO°C. Pen days after inoculation the growth of 

the isolates wer?. comiarod with control pTates cont Aining YTA 

without antibiotics. The growth of the colonies were recorded. 

a -';ea, growth
 

b - * .,Iiu i -_rowth
 

c - ;oo,i .-o'th 

;- i!o 

The sensitivity of the isolates for the antibiotics
 

were found to be different froa each other, indicating that
 

there were no identical ones, anong the ten isolates.
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7.4 Effectiveness of Rhizobia
 

The effectiveness of the authenticated isolates of
 
ilhizobia are blli testvi
now 	 ,n t ,iw hean 

in the reen-: lous e 


1i (variety T.77) 
'PThe _X12 I I!fh t Vas delayed di: to short

cominv in, .rocuf.,mnt Of 1:-istic po ts ,-I:i was commenced only 
on 3tAI .;-ay : 

L'tA). 

:un-	 ho.in ,.eeds were planted in )Ilastic pots containing 
acid washed and sterilized rjv'L sand. tie seedlings were 

inocul;ited .;i 'h broth cul tureo C ;uthenticated strains. The 
)l:mnts .Ere 'u',lieci with siterilied of Derrersenssolutions 


(unpublished) .'u-free nutrient Ijr,?iu:,) 'whenever necessary.
 

3. 	 Is the v.or% on schiedule ?
 
Ho.
 

i.ain constraint for the slow progress of the, project is 
lack of consu.Ab~hs. The first re,!u rmrmQnt for g-lassware w.as 
sent on 22nd (~ct. 19,5 and i t was turn:.1 iown by USII) office 
as it ,,as 1thou-h the cheapest renues t for Iurchilse the 

suppliers were non US sources. 

iiowevor L.C. was later placed for V.:r, U,'.A on 25.12.86 
-and the T.". 's: wcre renewed tjil 30.n,9.36 is per iVR,.\A 
Accountintl lt: Off1,(.0. ] 'ive no, r-uested 3acdJq 

(]ratnil'ation, ] cl an,,ents of ;i :,n:; to ex;,edite these 

or.ers. ,, :rv.,ey thou.sh the event:, rei ardinL, )rocurenent of 
cons'I i , :1. :is<iJst the ' valin 1:j ; the i nh, rent dlfficulties 

of kee)Jn; L :,idul.es 

http:30.n,9.36
http:25.12.86


Date of letter of award - 18.03.1985 

Procurements - invoices requested - September 1985 

Invoices received (consumables) - 2nd week 10.85 

Requested NARESA for place of order - 22.10.1985 

(consumables) 

Colombo office turned down non US sources - 27.11.85 

Uew proforma invoice:; for consumables (VdR) - 14.01.86 

Plastic buckets requested - 18.02.86 

Reminder to NARESA - 09.04.86 

Reminder to NARESA - 28.04.86 

Plastic buckets collected from NAR iSA - 05.05.86 

Letter of Credit for consumables opened - 16.07.86 
with VIR 

Letter of credit \TWR - renewed. - 16.7.86 

As no chemicals or glassware are yet available for the 

project work and it is not pos;;ible for me to borrow any more 

as I am unable to replace as promised to my colleagues who has 

rest-arch gr;ints Fron other organizations the work of the project 

is ;greatlY affected.For example I am unable to obtain HCl even 

to wash the sand for pot exneriments. I have completely used up 

agar and other media chemicals from my other grants for this 

project which I could not do any further without seriously 

irnte ruptins :my other projects. Therefore I have now decided to 

request purchase of small quantities of some chemicals locally 

although it is expensive to do so, to tie over the present difficult 

m)eriod. 

Plan of \'ork For thr next half year is -iven in detail in 

my research propcsal. Field experiments will be advanced and 

green-house experiments will have to be postponed due to lack of 

green-house space. New structure is expected o be complete in 

10.
 



the near f.itule. 

('rntee 
 . rpan/.rxicult, e!iead of .)epar; .1 nt of .;grlc1.nioloLy 


