2009 11 17 6
Chinese Journal of Eco-Agriculture, Nov. 2009, 17(6): 1200-1205

DOI: 10. 3724/SP.J.1011.2009.01200

FoPE bR RHALT ERE

( - 730070)

HERBEHEEFERKEMTAN A NE, SEEEEAMTERCEFRLETH N ARE
BB ERAHAT TR, EREV: FEMRARBEN > RREESAHE LHEEARAR
R, =ML, TRBCALNNERBERERER LSS OFE-ENZR T A EZRHERNHYE, &
AHPWERBE LN THANARE, AEZELFTER, CIRATEGLETRATEE, FHEASARD;
TR BB, WAERBE EEEE RN KO THHF([8.6~9.6x10°cfu - g '(FW)], EEM AL o4 T
BT TRE, EEEXN-ATERREKA.07<10%fu - pod™), EMTFRAMNTEFETH AN M T+,
ZHWRBEREEET R P S XH AR 2x10% cfu - g '(FW), MEE B LY 24L&, AN BLETH
EARBEE ., AR L, FERMR. RAAORBEREAE S THMEH, TAERECFEELE)ERD
ERBHAREREE I, I T FAERKENRE Y, TEEMRKANRBEE L EMM T E 2 X308 K, K
BEZHENGEEANEREY, FHYBATHRARBERERE TZHMEK, EVHRNARBE e
HEBELXEREHOHT . BN ERBMARBMATFAEWKIK 1204 5, RI8HE 2E LR IK B2 51 3 e 131.46
BEB AR 1176 FCHE”), RARBEHAANNTE, IRA DAL EEB KN IR.

B WAEKREHE 488 BYE

1 S154.4; S812; S41; S541 A 1 1671-3990(2009)06-1200-06

Position and quantity of endogensis rhizobia in alfalfa plant
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Abstract To determine the distribution characteristics of rhizobium in alfalfa plants and seeds, the distribution and abundance of
endogenous rhizobium in different parts and seed of alfalfa at different growth stages were analyzed. The result indicates significant
spatial and temporal heterogeneity in endogenous rhizobium abundance in alfalfa plant. For the spatial distribution, rhizobium abun-
dance gradually increases with source-sink transportation trend of plant photosynthate. Most endogenous rhizobia are distributed in
alfalfa root, mainly in the hair roots. In main root, more endogenous rhizobia exist in the epidermis and cortex areas compared with
stele. Regarding the above-ground plant parts, endogenous rhizobia are mainly distributed in flower buds at vegetative stage
[8.6~9.6x10° cfu - g™' (FW)], and in ovary walls of pistils at budding and floral stage. For pod-bearing stage, endogenous rhizobia are
mainly in the pericarp of legumes (1.07x10° cfu - pod™), and in newborn seeds at mature stage. Rhizobium abundance in stalk is less
than 2x10% cfu -g~' (FW) at vegetative and pod-bearing stages, which vanishes at budding and floral stages. Rhizobia are not found in
leaves. Temporally, rhizobium abundance in root and pericarp is obviously higher at pod-bearing stage than any other growth stage.
Rhizobium abundance in various floral organs (except pedicle) rapidly increases after pollination. During ovary-to-legume germina-
tive process, rhizobium abundance in ovary wall and ovule increases logarithmically. Endogenous rhizobia are found in ovule only
after fertilization, and rhizobium abundance in young seeds is higher than in fertilized ovule. This implies that endogenous rhizobia

can be transported and colonized in early germinated seedlings. Rhizobium abundance in mature seeds of the two alfalfa varieties
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stored for 120 d after harvest are 131.46 (“Longdong”) and 11.76 (“Eureka”) times higher than in newly harvested seeds. This sug-

gests continuous proliferation of rhizobia after seeds are infested.
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Tab. 1 Endogenous rhizobia amount in alfalfa root in different growth stages

Endogenous rhizobia amount [cfu - g”'(FW)]

Optimum part Growth stage Longdong Eureka Average
Vegetative stage 810 130 470
Epidermis. and cortex Florescence stage 252 280 366
of main roots Bearing pod stage 4786 2090 3438
Vegetative stage 106 22 64
Stele of main roots Florescence stage 78 25 52
Bearing pod stage 708 390 549
Vegetative stage 848 673 761
Lateral roots Florescence stage 1438 520 979
Bearing pod stage 6120 3326 4723
Vegetative stage 707 546 990 212 848 879
Hair roots Florescence stage 732532 874 796 803 664
Bearing pod stage 3196 370 7037 810 5117 090
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Tab. 2 Endogenous rhizobia amount in alfalfa shoot in different growth stages

Endogenous rhizobia amount [cfu - g~ (FW)]

Variety Growth stage Stem leaf Stem tip Flower bud
Vegetative stage 130 + - 8 600
Longdong Squaring stage + + B
Florescence stage + + -
Bearing pod stage 170 + -
Vegetative stage 84 + - 9 600
Eureka Squaring stage + -
Florescence stage + -
Bearing pod stage 80 + -
“ N ;= . “4+”means no rhizobia but other bacteria exists; “—"" means no bacteria exists.
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Fig. 1 Endogenous rhizobia amount in flower tissues before (a) and after (b) pollination of alfalfa
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Fig. 2 Endogenous rhizobia amount in pods and seeds
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