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Biochemical response of drought stressed Acacia richii
seedlings inoculated with rhizobia
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Abstract: To determine if in a drought environment there was an adaptation for Acacia richii due to rhizobia,
this experiment analyzed the accumulation of metabolites, such as proline, soluble sugar, and chlorophyll,
after inoculation with SMD rhizobia separated from Tephrosia candida, YHH from Leucaena leucocephala and
TWXS from A. richii under artificial drought conditions in a PEG-6000 solution. The contents of PEG-6000
were 0 (control) , 0.010, 0.025 and 0. 037 respectively. Results showed that different rhizobia increased
metabolite accumulation in drought conditions, but there were different levels of accumulation depending on
rhizobia strains. The rhizobia SMD had a stronger potential to promote seedling resistance in a drought
environment than rhizobia YHH and TWXS. Thus, it is advantageous to choose rhizobia to promote growth of
A. richii in drought conditions. [ Ch, 3 tab. 16 ref. ]
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1.1 ik

L1.1 $ARBZBHE PRk FRn ey & A EF 7, FEARRECN 75% S IHEE 1 min, K542
REFPTERA LI (L0 T =301, JRARU A ECR 36% i HH I KR I RHEZE N . BAIRER 5
AR RS, KE—Zhd, B HAET.

11,2 ARIBGE GBI AT HPh i 25 MR T G RO T OB AR AR, TESCR N8
IR OF M uE A AR TR 2 R AR, 2R ARG SRS M. 3 A& SMD, YHH A1 TWXS 435173 B A K
5 Tephrosia candida G Leucaena leucocephala MEVEME, BEEEA YMA (@%H“H‘@@f‘j‘:
JE) MR IR, 728 CHEFRS d, WINWIA, TEFER B2 hl ik, i G 7e 1K i py fh 1
JAR, BAEERER 3 HGAER), BREMNEK, BR15 d 5 1L IREAEFRMW, 30 B!
DRI AW, BB AR AR . WIS R AR R A A, VR AR LR T A 0t
HEZH (R o 6 BREEAE T A g A AR 3K

1.1.3 & R#ATFF e SCE R 2005 45 T R BT 2% 3 ~ 7 J TRV m AR Be A P 988 A
WHEAT, RNZANRREKESE, S H SR 30 ¢, 27 AR, Mk AKE 20 ~ 50 cm, #EF)
ARIRT TR /N I ARTRT I, RO B — B s A T 5280, AR SR PEG-6000 A AL 52108
¥ PEG (R —F) B0, 10, 25, 37 ¢ -L7'4 P W E, BEHSHINO0, -15.90, -77.38,
~159.00 Pa"™ | FAFRWE L 3 AEE . H LR FRKE PEC WO A% 1945 1 K D B ad i
% IR Populus euphratica B iEHGR 67 BE4T,

1 1.4 Adedgiregnl e EABENE 1, 3, 5, 7 RERIUHSAMM R, Want IR, g
PEBE AR, SRR AR IR I 3 AN, RS ISR AED ik, 722 a0
THTE 550 nm FEI5E o ATy M BORR Lo kil i o 722 SO TE 630 nm HL@ e gk
RS MOk 4]0 R E

2 SR G5

2.1 PEGHMER&AZHEHEARHIE

TEANE R EE PEG I, SISHIBGTMAE 2 d W, Hit 28 AFRHEDIRE, 0 H B
o 93 KITR, BERTRIGIHGIN, R EEZEEIG N, (HEA B PEG [t vk BE By 5 I 22 75 52 4 1
I, X BRI B B, B A T3S 0 25 S i
2.2 TEREpEXNEZEMREENSZHEENFBESERE SN

MR 1 ATLE S, SRR SRR RE RS, 76 H P34 30 €, PEG BTk
BN 0, 10, 25, 37 ¢ L' ANEBEMEFMET, ANEEEPE, RS AREENR, 755
BN, FEETTRINGAN, Iz RS 2 MAEARRI Rl IR 0 SRS 2 WA Y5 B
FEABOEARG, 7€ PEG FTRIMKEE N 25 ¢ -L", 553 RAT, liFEia 28 EE, HrhDiEfh SMD
PRI TR B Z, N 1.965 mg -g~', (ARARTRIAER MR NIHER TR, R %S, UilHE
AT R E AN BB AR SZ T 5 W 38 Y U

FEAD YHH PR S VS EAEARFRS S IA T, 20035 Bl 30 B o] i S Mg, #6565 3 Ka,
S HEES 1 KK 58.02% , 390.20% , 165.76% F1110.80% ; 5 d &M T M, 25 7 KuF K4
MR 4ERD SMD A1 TWXS BB A F, PEG ABE45 1, 3 K, 25 ¢ -L 'WkE R, WEIMER
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B LW 10 f137 ¢ - L7, Bl 3 5 A0 (551 K5 %4 260.78% , 318.18% K
325.92% , 275.19% ; 5 3 K151k 280.81% , 427.22% I 56.80% , 85.49% ), TiJa, K} EGEK
At R SRR D s 2R K1 I £ TR L R T A KT X A e TR A e R R A T B R E T

FE10 g -L7'PEG FUMREE T, 0 SMD 19 51540 B 58 F0 YHH F1 TWXS MAH G, Lt 5 il
TR BFRAESS 1 K (0.204 mg +g™') . 453 K(0.516 mg -g ") BAKR(YHHZM 524 0. 298 mg -g ™', 1.411
mg +g”', TWXS 4354 0.355 mg +g™", 1.125 mg -g™"), {H 40t a2 5 KuF, i 2 il &R o]
FHEF] 1.425 mg +g™', 725 ¢ -L7'PEG BiEKJERE, R TWXS 0t B MIF IR E & H K 2 Il A R
(1.512 mg -g™ "), HAESE 5 KRR ZEHE,; WAL R 0 e 2055 7 RA I ZES, Biat
el Jp 37 o L', $ERD SMD BINHZAIR M 1. 348 mg - ™', TH4ER TWXS F YHH BB ARC N ZE#
XULH, HeFP SMD WS, SR EA S R RIFE AR, EagE Ny B SR, AiiiE
VA =N RN UE 7N e S LT
2.3 FTEBEMNEMREENEZHENRAIEEERES B

M2 AIE N, BE PEG AbBRETE A, T 5 0E (R, JCI R FARIE 6, 4l e
RIS PERE R B . RS RN AR B S AE 10 ¢ - L7'PEG iR WRIE T, nIE MM 2
PRSI LI, 255 RakSE 7 RKiksl 2w, MEMFZEE, £25 ¢ -L7'PEG TEWKE T, #
Fl SMD F1 TWXS Bt R, AlE v SN G B2t 285, A YHH M, A FRE
JEH TR R EE 37 ¢ LT IR T, &0 il R 25 ¢ - L TR EE R
MZEAK, HAEM TWXS (it B B F R T2 2858, midefh YHH 9t R o — BT+

*1 AEHEBEMARMNREREEHH *x2 ATHBEMARRERERMHH
[HREEBRRESHNTK AIAMRERES T K
Table 1  The change of proline content of Acacia richit Table 2 The change of soluble sugar content of Acacia richii
leaves inoculated with different rhizobia leaves inoculated with different rhizobia
PEG it ENG SN i vy PEG JFi ENE LSl CIRIRE e i g
A RNz, (mgeg™") ik W/ (mg-g™")
-1 o7 -l
(gml™D) g 34 54 74 (g'ml™) g 34 54 74
S IR (NHETA) 0.255  0.470  1.691 W XHIR (TR 14.215 30.685 54.679 14.215
0 0.262 0.414  (0.290 * * 0.358 0 13.887  15.496 * *14.120 * *28.756
10 0.204 0.516 1.425 1. 055 ) 10 23.635* *19.855 * *66. 545 W
HFh SMD HeFh SMD
25 0.736* " 1.965" * 1.069 * W 25 16.741  21.270  40.591 W
37 0.176 0.371 0.748 * * 1.348 37 17.168  28.892  53.801  64.235
0 0.170  0.194 0.582** W 0 15.601  12.993 * *31.350 * W
10 0.298 1.411 %% 1.069 * 0.916 10 20.756 % 13.787 * *45.928 * 43.578
e YHH H:fh YHH
25 0.221 1.621 % * 1.384 W 25 25.369 * *23.256 * 36.359 * %
37 0. 356 1.509 * * 1. 850 W 37 23.394* 25.563 " % -
0 0.318 0.490 0.489** W 0 14.385 " *25.256 * 32.890 * w
10 0. 355 1.125° 0.309* * 0.963 10 25.516 " *16.921 * *30. 856 * 55.545
R TWXS P TWXS
25 1.512%* 1.764** W — 25 27.767 * *28.003 W -
37 0. 403 0.951* 1.668 W 37 19.503* 17.736 * *59.417 * W
P, RIS R 2E R B E (P <0.50); * * Rk B, s« RS ER B E (P<0.5); * = nib
TSR 22 R B2 (P <0.01) ; WoRIMFZEE, PGt IR 2% A B3 (P <0.01) 3 W /RIS,

TR 3 W BHREA S REXOTESIE,
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RMRE Sk, HeFP SMD 19 &5 AL T el BRI I 2 A5 5 Rt ia i B B R B
BEAET A 1 KIGK 1.68% , 181.55% , 142.46% , 213.38% , H:Fh TWXS Mk, 29K
128.64% , 20.93% , % ¥ Fl 204.66% , R /DAY 2R YHH WA B 7, 38K 5000 8
100.95% , 121.28% , 43.32% MZEE , FEFFEBEWIA T, #M SMD & AHE, i F R 2rynT
VPR LA LA AR R TR P ZE MRS . B SMD AHER T YHH #1 TWXS BRIHRI G, 76— R LR
P50 5 VL AH LA Y T I O SR
2.4 TEBEMEMREBEENASHBRMAFMEERES BN

M3 ATLUE L, 6 SRR FAR *k3 AZTHEEMABRRBEREMR
ARG, HM R bR B o BUn A2 2 HEERESHUHNTH
ek B — N EIEE (63 X)) B T E, # Table 3 The change of chlorophyll content of Acacia richii
ﬁq TWXS EI/‘J n‘l’ H“ , YT: 25 g - L 'PEG B\%%ﬂq JE‘ leaves inoculated with different rhizobia
T, SRR R o BT R 2. 7% with 2= PEG it AN FIBA 5 bt o
F TR SMD A1 YHH 2 FhEE R A, 4R HEN WerE/ (mg-g™")
K (I3 094,436, 4.333 mg g~ ") P LR IR (6ml™) g 34 sa 74
(43504 3.680, 2.834 mg -g™"), TET AT IR () 3192 2454 2415 W

&, TR AR B O WY

BT (AR YR b D i G2 o f 0 2.8 41727 F4.072% " 2.833
IFEVCAT Ul BRI I G: , TS | T — T T
/I\%m%)ﬁ)éﬁ%‘f%_ltﬁ%o 25 3.680" " 4.4367 " 4.1257 " W
KT, W38 TF a5 i 2% 2 37 25177 2954 2.966  2.199
FM BB TN LA A e S 2K 0 100 43 iontc 4 14
iy PRI 3 REY, AREFPHLE AT AR " B
MR T RE L Ry 3. 192 mg -7, 5 ety 25 2.834% % 433373502 W
3R 2,454 mg -g7') . MFHUR EILIA 37 2. 8;18 5.;)04** 3 0 W
Z R (BR¥ERD TWXS I ARLE 10 g - L7 ‘ ' '
PEG it ¥ JE A B F R, 425 17.36% ~ 0 2.936 465" 4.560 W
78.16% . FN% 7 KBF, KEEFAI F H I E sorms 2,578 459377 3.536"  3.468
s e s e F TWX
B, MR FREE, 25 40347 3.925%% W W
3 itib 37 3.058° 5.108%4.043° % W
) L. s« R SXTIR2ZE R BE(P<0.5); * = nAbH
FEAK ST TE AR T B s hn, B IR B (P <0.01) ; W R A 2575,
AR R ) 3E I T 5 R B AR A AR FHEAE R 3 WAL T

XA BESR R B AR BOKBIBE Sy, TH., 7ETRRMETARNET SRR, ] FEdIfE S
M FRE, AR, ERB ST, $EE TR PR RES S At AR 2 AT e TR
TR0 R R 2 T, R R AR Hakimi 5502 WRSE S AT i
PO B0 o 0 8 A R B R TR ARG

AR SEIGEIR AT LR, A RIMRE R SR, e T P B, o s Il 2 55 i ot 73
Bl — B2 EJH@ %, Mmoo T — A m S T IR R, X — R 5 AR/ Triticum
sestium' " | KF Hordeum vulgare'” | 45 Medicago sp. '™ M%) ISR 45 R —5, Hik, ald
PR B IR A5 2 TS A R R R AR RS, 2B RS @ a1+ 50— R 5 X, Ko
B H AUV PRI A LR TR R TE [ — WA R b, SRR, He AR B BE S AR
i B Ml AT AT P R B R o B, TEOX B KRB S G RN 5 TS A A5 3 o URIAR Tl 14 AL R TR
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B SMD A TEAEEIA, HeEFD YHH A TWXS 1y, HUFsi sl st i 5 s 2,
M TAE R T AR AR A PR AR T 228 2 04 AR T TR PR AR B g LA iR g o1
A Al RER WK B A IZIAEE T RO AN B R L, TR R — SRR L AR, AT
R LT A ARG FEE

TEREREAC BEA R T B A BRI E B M RO EbR T, T iriAch, 708 B BKBE AR
JE T (SMD) Xt (2 AR S AT E S35 v Pt P B B
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