Lotus Newletter (1989). Volume 15, 14

arezylens Feguctian arnd Farti|ization Fespenses an Lotum purshiands
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Mative |eégumes are an important forage component in the annual grass
rangelanas of the central California Sierran foothills. Of the management
practices tested for increasing growih @? legumes at the San Joaguin
Experimental Range, sulfur fertilization has been the most successful. Flang
dry weight, |egume density 1nd‘pe=ulat1an were all higher in S-fertilizZed
field plots sampied at the end of the winber grovwing seasoh wBentleyr &% 3l.q
1958; Gresen, 13590,

We testes the effects of S-fertilization on growth and nitrogen Tixation
rates lacetylene reduction activiiyd af fiwe SJEF forage legumes: Lotus
purshisnus, Lupinus Bicolar, Trifolius microcsphalum, T, giliclatum and L,
wa* tum. Oniy the results for LoSus purshianysg will be discossed Merd.

The plants were grown in pot culfure in native soil ang were incubated
in & growth chamber with day |ength and temperature control led to approxinate
natura! growth conditions. Treatments were applied at 28 d post-seeding: at
which time the plants hag formed the first true feaves. Fertilization levels
were 5 (BS kg ha=12y N (25 kg ha-1) ang unfertilized., Three pots at each
fertilization |evel were uninaculated; three recelved 10IX] cell of 3 known
aifective Fhizobium lupint Strain isciated feam & nodule collected from L.
purshianus in the field. Unplanted pots gf soil were alss treated anc were
incubated with the plants to ensure that the acetylens recuction activity
{aFA] measured was due To growth of the legumes. A1l pots Wers watered &S
required fer plant growth, bub were ai |owed to dry wntil| the plants had
reached the wilting pomnt at 82 ¢ post—inoculation.

Al though L. purshianus «a3 slow to germinate 1n the growtn chanber and
is the last legume to bloom im the fields 1t was the first of the species tao
Blocs 1n the growth chanber and was still biloocming at the end of the
exgernent. inoculated plants of this species bloomed earlier than
uninocyl ated plants, and N-fartiliration spesded bloowming.

Acetylene reduction activity was determinad by enclosing the pots
(inciuging plant shoots) in Nalgehe polycarbenate jars. Ethylene
cotcentration vas determined using gas chromatograzhy. BeELwity was linear
Betwesn B ang 12v ming three camnles taken during this geriod were ussd for B
rate calculation. Mo ARA was detected anm unplanted pote of soil. OF the
specles tedteds enly L. pur shianus showed & positive response o 5=
fertifization., BSulfur fertilizakion inirdased the raze at which AFA developed
in iroculated plants, but had fattle effect on the maximub activity attained.
Imoculation tncreased ARA of unfertilized and S=fertilized plants, while
combired inoculation and N-fertilization decreased and delayed the develophent
of AFM., Acetylens reduction activity ceased after plants were dried to the
Wil ting pointy even though most plants appeared to recover completely from
water shtress after being rewaterec.

Shoot Eiomass wis determined by oven dry weight. Total N content of the
plant shoots was determined by the kjelcanl method. 0f the |egumes testeds
enly L. purshianus gheowed increased growkth or N content in résponse 1o
fertilization with N ar 8. Sulfur increasic ghoot weight enly when combined
Wwith trocul anion.
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