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Effects of Plant Growth-promoting Rhizobacteria ( PGPR)
on Growth and Yield of Highland Barley

GAO Xue, Nimazhaxi* , LIU Guo-yi, TAN Hai-yun, XIE Yong-chun, MA Rui-ping, LI Xue
(State Key Laboratory of Hulless Barley and Yak Germplasm Resources and Genetic Improvement/Institute of Agricultural Resources and En-

vironment, Tibet Academy of Agricultural and Animal Husbandry Science, Tibet Lhasa 850000, China)

Abstract : Field experiments were conducted to study the influence of different PGPR on the growth and yield of highland barley. The results
showed that the application of PGPR biological bacterial fertilizer could improve various economic characters. The plant height, length of
spike, spike grain number, weight of 1000 grains and yield of barley showed increasing. The application of PRA biological bacterial fertilizer
could significantly increase the yield of highland barley, and the effect was better than the application of PRB biological bacterial fertilizer.

This paper provides an effective reference for the correct evaluation of PGPR biological bacterial fertilizer, which plays a positive role in ensu-

ring highland barley production and promoting sustainable agricultural development.
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AT, B AR AR A : 91°2'31"E, 91°2'31"N g4k =1 &
2970 3662 m, ZHIX AR YRE N 7.4 C 4R 78
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120 d,4x4F H BRI % 3000 h, Ja& e B iy 2 -+ 5 2
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1.2 44
1.2.1 X3 {56 0 ~20 em + )2+
b A R T R A R, B g 4
%0.039 % , /KffR % 104 mg - kg™', 265 0. 075
% AR5 30.9 mg - kg™, 2B 1.59 % A 49
mg - kg™, G ML 1.494 % ,pH 8.6,
1.2.2  gEXfest  SLge it Y PGPR A9 i At i
PR R PO ARl R 2= 80 5 FREE 27 Be AR ) S B & 4
HE, Hi BBk gR SN . C11,8JW1,SJ48 ; FLIR 1# 4
SO 134 TR TR G5 R - N4 IS T ALY > 108 cfu/
mL s A PR S5 Y 1R ) 240 5152 : WPRB: C11 +8JW1
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=1:0.5, i IERHE B o= A A PR W) 4
HERYPRZR Bl B AL s A HLAE Ry AR T
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Table 1 The experimental treatment of PGPR bacterial fertilizer of highland barley
P> SRR Jiti 12

T1 EAMECER) it IR % 11.5 kg/667m” BifE 44 7.5 ke/667m” , S4L40 1.5 kg/667m’

T2 EANECHHL) + HF PRB WEFHRZE 11.5 kg/66Tm* B2 4k 7.5 kg/66Tm> , & AL50 1.5 kg/667m> ,PRB 800 g/667m>
T3 SEMCHEM) + HF PRA MR E 11.5 kg/667Tm?* R 4k 7.5 kg/667Tm* , AL 1.5 kg/667m* ,PRA 900 g/667m*
T4 HACHHL) + A LA MiFAFRZE 11.5 kg/66Tm? BEFR — 4k 7.5 kg/667Tm? S ALAT 1.5 kg/667Tm? , A HLIL 500 g/667m>
TS SANE(HHL) + AT HUE + E PRB e FME PR 2 11.5 keg/667Tm® iR — 4% 7.5 kg/667m? , SAL4 1.5 kg/667m? ,

To  HEAMECEM) + AP + A PRA

T7 ZAREIK 10 % ) + AHLHL

T8 AL 10 %) + AHUL + His PRB

T9 ZENCH 10 % ) + AHUIL + H5H PRA

T10 X BE < AN it A

HHLUIE 500 ¢/667m>, PRB 800 g/667m’

MEFHPRZE 11.5 ke/667Tm? Wilie — 4k 7.5 kg/667m> , S LA 1.5 kg/667m?

A HUE 500 ¢/667m? ,PRA 900 g/667m>

it R 2 10. 35 kg/667m? WfiR — 4% 6.75 kg/667Tm? G AL40 1.35 kg/667m?,

HHLUIE 500 ¢/667m?

Wi PR 2 10. 35 kg/667m? @R — 4% 6.75 kg/667m?
SALH 1. 35 kg/667Tm* A HUIE 500 g/667m*, PRB 800 g/667m>

TSR % 10.35 kg/667m* Wik — 4% 6.75 kg/667m’,
SALER 1.35 keg/667Tm* G HLAL 500 ¢/667m* ,PRA 900 g/667m>

ANt AT AT A
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Table 2 Effects of plant growth-promoting rhizobacteria (PGPR) on the growth and yield of highland barley

qbEm TR B IR ESS TR % TR e
(FF) (em) (#R/m*) (em) SO () (kg/667m*)

Tl 212 cd 96 ab 236 a 7.03 be 59 abe 47.83 ab 159.06 c
T2 268 ab 100 a 251 a 8.17 a 60 abc 46.76 ab 236.60 b
T3 251 ab 102 a 253 a 7.73 b 64 ab 49.36 ab 302.76 a
T4 242 be 100 a 248 a 8.37a 67 a 50.49 a 299.91 a
T5 221 «d 94 ab 280 a 7.60 ab 62 abc 46.45 ab 242.06 b
T6 277 a 99 a 234 a 7.65 ab 55 ¢ 39.76 ¢ 319.63 a
T7 239 be 95 ab 254 a 7.77 ab 57 be 47.67 ab 240.31 b
T8 213 cd 95 ab 261 a 8.13 a 61 abe 43.99 be 234.62 b
9 215 cd 98 ah 239 a 7.63 ab 60 abc 47.92 ab 238.74 b
TI0 182 d 87 b 231 a 6.10 ¢ 40 d 44.90 b 119.10 ¢

T AN FREFROR AL A [RI AR B2 ] 22 57 3 (P <0.05).

&3 PGPRAEYHEMNBERTESHEFRIEXMESH(n=30)

Table 3 Correlation analysis of PGPR biological bacterial fertilizer on yield and factors of highland barley (n =30)

PR LA
Pl

Ly 3= TR R JEAEEL THRiE
Fe 1 0.550 " * 0.162 0.585** 0.578** -0.379*
W 1 0.125 0.295 0.443* -0.368"
JEAEEL 0.073 0.063 -0.303"
58S 1 0.714** -0.003
LEE TR 1 -0.232

TRLE 1

T = FR8 P <0.05 BEZFRMKN; # = FoR P <0.01 H @35 22 Mok
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