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i Z: (37 FAGRFAAESETARAEARORAD TR, [BN] KRELATHRAE
BT GRREGRAGRBE. [Tl Aad O FEHEEHNXEHTF bk
(Nitraria tangutorum)#& [ 49 Bacillus halotolerans DGL6 # #F 50 A4}, il & Lt <& & 7 576948 &
AL . R ARAT . BAR T ENE LS F £ T T TFRHR A G AERGROE, FRAE 12 d
M4 A ARAT R AL; M H AR DGL6 M 4l“F A 7 5 4@ Biket h B ERRAAFW, U-F
At R xR R AE IR R, LR BEANL Fr G AR EEERE, [4R] FH
DGL6 & “H A2 7T F " HTHEL AN GARER BEZOIRASR, FTFTHLGF K. RRKEET 55
RE 27.26%. 23.03%F= 45.42%, 12d A% #H e, RK. S ES AR EFRE 33.42%. 107.85%
Fr 95.24%, rték&. TEMBATEMREOLSEREH M, A_BEF THE; " DGL6 H &R’
TR E N ERERALEEL T FTUEKTH LA K, B DGL6 x4 & 4 E # (Fusarium
graminearum) & I B FAF L E T E B ¥ AEH 18 mm); B4k DGL6 £ 4 ﬁﬂiﬁi@%#’iiﬁh Eo ¥
A ELHHRARENE, RPLEA ST ERIE. Rkl &8t B-1,3-F RAEEa 6. [4
W] RARARGZREMF LT T AR, REELRAERET KA ARZIES /ﬂ@})%
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Bacillus halotolerans DGL6 from the rhizosphere of Nitraria
tangutorum in arid sandy land promotes growth and controls
diseases of Triticum aestivum ‘Qingmai 7’

CHEN Lan’, XIE Yongli "**, YANG Xue'?, GAO Ying’, WU Lingling’, WANG Tian®,
XU Mengru3

1 Key Laboratory of Use of Forage Germplasm Resources on Tibetan Plateau of Qinghai Province, Xining 810016,
Qinghai, China

2 State Key Laboratory of Plateau Ecology and Agriculture, Qinghai University, Xining 810016, Qinghai, China

3 College of Agriculture and Animal Husbandry, Qinghai University, Xining 810016, Qinghai, China

Abstract: [Background] The extreme eco-environment of Qinghai Plateau harbors unique
microbial resources. [Objective] To explore the growth-promoting and disease-controlling
effects of Bacillus adaptive to the alpine environment on the herbage. [Methods] The
growth-promoting and disease-controlling effects of Bacillus halotolerans DGL6 isolated from
the rhizosphere of Nitraria tangutorum in Haixi prefecture of Qinghai province on the
germination and seedling growth of Triticum aestivum ‘Qingmai 7’ were determined by seed
soaking and root irrigation methods, respectively. The changes in physiological indexes of the
seedlings within 12 days were measured. The inhibitory activity of strain DGL6 on fungal
infection was measured with the detached leaves of ‘Qingmai 7’ seedlings. The inhibition rate
and hydrolase activity of strain DGL6 against pathogenic fungi were determined by plate
confrontation method and inhibition zone method, respectively. [Results] Strain DGL6 had
significant effect on the seed germination and seedling growth of ‘Qingmai 7°. It increased the
sprout length, root length, and fresh weight of ‘Qingmai 7° by 27.26%, 23.03%, and 45.42%,
respectively. Furthermore, it increased the plant height, root length, and fresh weight of
seedlings within 12 days by 33.42%, 107.85%, and 95.24%, respectively. The strain
significantly increased the content of chlorophyll, soluble sugar, and soluble protein and
decreased the content of malondialdehyde. Spraying DGL6 suspension significantly inhibited
the growth of Fusarium graminearum on the detached leaves of ‘Qingmai 7°. DGL6 showed
significant antagonistic activity to F. graminearum, with the mean inhibition zone diameter of
18 mm. DGL6 formed distinct inhibition zones in the media for detection of four hydrolases,
demonstrating the ability to secrete cellulase, pectinase, protease, and [-1,3-glucanase.
[Conclusion] This study provided an elite strain and a theoretical basis for promoting the
growth and improving the disease resistance of the plateau crop ‘Qingmai 7°.

Keywords: Bacillus halotolerans DGL6; Qingmai 7; growth-promoting effect; Fusarium
graminearum; antagonistic activity
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JNZE (Triticum aestivum) &85 ) 72 R 1) &
ARG REY, HAAHE . W, &7k
R, TET K A e FE Y PR T HLAT R Y A A
RE 1 F03dE 1y g 1ML /NZZ (T aestivum) i Fi< 5 22
757 A 1604 T 8764 =38 28 72 40360 B 1 1K,
EORETIVR I S S SO = S S VA TR I 112 7N
Mf 5 PLIE . w7 SRR AL, R AR T R R
Wi REE A K B RAEY) , (AAE R85 i #E v il
Yy 5% /N TR EE R AR A, DTS 350CH: o B PR AR
FeiE FRER

JINFZ 758 TH (Fusarium  graminearum)S&— F
] T AR PR A Y s L ke e 3,
LA AR R 22 M T S8,
LAZUANED, SRR R AT, BED,
Ak, W58 R BI/INE FR 85 T (F. graminearum)id ™
AREHEHER, W1FEKAFEE M (zearalenone)
I 425 )5 i ) TR M B (deoxynivalenol) 23 X
MA=FHANATARKNAEEY, B, 4
Y B i S X R W AR K A B — b AT SRS
LS SEN IR

ZF AT TR AR O — 2 E SR AR B e A
L, AMUBE LAY A R R, T H ]
PE A P AR P A B A A R N AR, AR P AR
KRB EFRY R, eyt &P,
B S0 A5 OV G FR LA DL ST 2F 64T 7 (Bacillus
velezensis) HP9 X164z 4 i 4 7 E AR b B AT BY
AR ZEER A S S EE G A0, ) 4 AR
PR A- ST REM A MR RPSE, NI s e Ty,
PR e nET R RBAERK R
MR FRERE GIRAM Y BT F 2T
TE T 5K 2 4T i (Bacillus amyloliquefaciens)
B1619 WA FIEW T, X5 7 A0 4 i i it 7
A AINAB AR A N 1 I 4% 2R (chlorophyl) & 5 342
F R T1 . R, A ST 3R W 2R AT R AT
& AR 7 44 9 AT %54 B [ (soluble  protein) A1 AT

VST (soluble sugar) (i, I EFRIR RN
" I#(malondialdehyde) % = R 2 |, 15 FI i A 3
PRI A, TERBRAE S, SRR
PHCE N A A YIBE R Z —, e A
ZRPIEY T, FEAFERS R R IR RS
ZRIREBUA R . AT FR KA Y R A A
SKEMEAR BTGRP, X Se T R B N AR
B AT AR
FI/INZZ SOkt 2146 22 R o LA R A7 A4 e
T

AWFFE L ZE AT DGL6 [ & X 5 4
TSR R AT IR AR REAR AL B, I
B HOU A8 & K gt AR ps ), I A
ELH AN R | AT . AR A
FH SRR ST DGL6 Xif# 7 S 4k
KL s LLF 2 7 S i s iknt 72
RHI E AR DGL6 X /1N 2 7% B T 114 9110 781 5%
N, DISEARORIRE 0 5 PR AR DGL6 X /N7 7
BRI, IR Bk DGL6 7™ 411 T AH ¢ /K
i WIS 1, Z0 BT Bk DGL6 FOAE AR | B 2%,
PN A A1 2 5 D A 0 2B B 3 1 AR ) B iR
P I 0 v v A B Y AT TR B A B
AR

1 MR5r%

1.1 #

PRRR A A0 5 7 VU D P KA 8 T 2V b
Hl(Nitraria tangutorum)iPriY Bacillus halotolerans
DGL6!",

P I EL I/ NAZ AR B TR (F. graminearum) (77T
TR R I S A SR TR S =

/NFZ(T. aestivum) it il % 7 57 H 1A
T e L O R R R B O A R S g =
Pt

LB [R5 352SCHR[15]RCH ; PDA (potato
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dextrose agar)B5 FE 2 % SCHR[ 1610 ; £F4ER
Pk A0 5 77 BE 22 SCHR (17 C 1 5 3% M T 0
IR BRI SRR B-1,3- R =
2 SCHk[18]E il o

2% PR
300 mL.

EL /LS ST Rl Nl K= = 7/ REES
A AR &, VLA G A A YRS
RO W] A AT s S A ) &, s
WARHA A HEARA A A MY R E ks
WA G, AR RS ERB AR AR, HiREE
TR o, IR IR AR 1 A B A F
EERURE DL, B OIARAR; F
REN AR, 77 R A FR A ]

1.2 7%
1.2.1 DGL6 st“FHZx 7 S”"M T X SN

ZEFF I DGL6 IRl #5 . K5 Btk DGL6
LRI T 45 mL LB #3557 5L, L 37 °C 200 r/min
KRGS 12 hy BEFREHE, L4 °C.
8 000 r/min B.0> 10 min, 3+ FW5W, JCHE/KLE
VDR 2 W, I G B 7K 17 T A Tl ol o B
T R BE IR A 1107 CFU/mL (ODggo=1.0).

“HETSRFIHALH: DL 20%K AR
MR EEZ 71 5 FET DGL6 &
W (VR B 1107 CFU/mL) i3 12 h, JCH
IKALFRAEXT R DL 25 #/ AR T4l A IR AR 15 57
e, B TREREA LA TR 26 °C, JtH
WL 16 W/D 8 h) 7 d, B PAbHEYE 20 M2 757
P02 8 & o 38 25 AR e
1.2.2 DGL6 ¥t“FE 7 %”iﬂm’ikﬁ’ﬁfﬂﬂ

B+ S G 2:1 JRE )RS, 120°C
KTE 20 min; 4 20% K ERR AR TR BT
“HHE TS RF L2 MU/ A SA RS L 1E
i, BTREBRN AP EFRQ26 °C, HH
B L16h/D 8 h); Fitkmih® 5 om 240, B

BRI 1 g, KI2 g, ZRIEK

45 mL DGL6 ‘&T%i&(émﬁmgﬁ 1x10” CFU/mL)
XFFAE T S TR, X B SR AR
oA K AL B 5 HEAR 5 575 2 KB RERR 2 d B — IR “F
& 7579, ORI T, M 12.d
WEZ TS5 I E8IbkE . K, T4
TR 7K A3 i I R i A A e A PR AR
FEAALBRTE 20 FRADTE

123 “BX 7 S"UEEKEEERNE

M2 R & w S S YR S E R
M S Ul A5 o FRER 0.1 g Brétnt |, BYHE)S
FHZEIBK MY 2 ¥, A 1 mL Z8087K . 50 mg
B 1, RS N OHE 241, MR buffer (R
CEEAE A ARTR R 1) b e, BHRAE
WL E 10 mL A A i, HEJ buffer FE%¥,
RIEHZE AL TG E 278 M 5 435200 pL
R buffer T 96 FLAR, ﬂjwﬂlﬂ””ﬁ@
2 A B E 663 nm 1 645 nm Ab A GAE .

NR)HEHZEZ 7 5 HE PR
Chlorophyl (mg/g-FW)=
0.01%(20.29%AAg45+8.05xAAgg3) < D/W (1)
Krf: D AMRBRTEG WRFEA BT &

AT VR B i 0 2 2 25 A ) AT s VR
AT S U B A o FRE 0.1 g BT fiErt fe,
A1 mL ZEBKBHE A, 5552 1.5 mL &
LDEH, 95°C& @Iy 10 ming BHIE=EIR, LU
25 °C., 8 000 r/min &[> 10 min, BT
10 mL ZFaciifirh, FZRIBKER, w85
B 200 pL # T 96 £LAR, Ml 620 nm 4k 1S
B, ZfilbrEm. AL EEL 75
HA ARSI
Soluble sugar (mg/g-FW)=(10xy)/W 2)
Xrp: y AREREE ; WoRREART

AR P B e S A Y v R
F o A IR S 45 . FRE 0.1 g BrfEr:
A, A 1 mL ZEIB K G TE VKA 2544 T WS 15
¥, 4°C. 8000 r/min Z5.0> 10 min, B FiF, H]
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TR 200 pL BT 96 LA, ME 562 nm
WEWOEE . ARG IR FE 7 5 HE
TR A

Soluble protein (mg/g-FW)=

0.728%(AAs+0.000 6)/WxD (3)
K. D ABEEL, RWREIY 1; WARA
Ji .

PR I E S A TN R S A
MEAF AU A . FREC 0.1 g #fEntH, A
1 mL & BOR S5 TE VKt 51 T OB A0, 4 °C.
8 000 r/min #.[» 10 min, HCE3, Bk ERR,
ARG HEEE 75 UL PN &=,
MDA (nmol/g-FW)=
5%(6.45%(AAs35—AAg00)—1.29%AA4s0)/ W (4)
K WA &

1.2.4  {RIMDFRIREERE SN

“HZ 75 4 R Bt DGL6 & 24 h
Je B /N2 AR A TR 2 B R e, R b B
SRR B T IO SRR T, 25 °CHEFR T d,
DLITCHEZK AL FR AN B RGO, AT A
WAL I 3595 T 1 A (diseased leaf area) F 434
DLA (%)=T/Cx100
o T R s B C o R R T,
125 HEmREEEEMN

B /N2 IR B B (F. graminearum) B A 4%
FBr ) PDA AR e, 7EBE AR L Y 4 4
XEFRS FATE — N EAA 4 mm BUELCH, T
28 °CIHIRAIPHFF 3 d; WH 5 uL 296tk
DGL6 W S EAEIEACVNE Fr, B 5 P i 3
BT EEA P Ak 538 3d, ISR K DGL6
BRI D L I A K R X B UL A 0 1R P AR
I EIME
R (%)=(D—d/D)* 100
. D AXT IR E AR d S DGL6 B AL F AR,
1.2.6 HIE/KEFREEM

¥ DGL6 $ R0 7E 10 mL LB AR 35 3w D)

37 °C. 180 r/min 24 H55% 14 h; A 8 mm
MIFT LR T NTE LR A Rl . SR . 25 1 A
B-1,3- 7 SO Ml A ) K5 S B b AT AL, B fLEERD
5 uL #5575 19 DGL6 R, & W A & T 28 °C
TR P RE S 5 do DA 22 [RBUAR BEL 4R 4 %
Bitg . RACEEAS IR SR AL, BECEE 10 min, FF
Y, GBI, UL B R T e A 2R 4
R ; H W E (BRI 5 R 5
JCIE W) B 7 A5 DL 0.01% ) MR ZLIE
Vel B-1,3-7 MM I 5 72 5L, ##& 20 min,
FY, A B A, 1B R AR AR A
B-1,3-% R Mg e,
1.3 BT

K SPSS 26.0 AR A a4 1T
A3, W Duncan [ &A% 22 k0015 25 57 i 2
PERE I o

2 EREGHN

2.1 DGL6 {B“BX 7 "M FIALMR
TEREAN R WY, ] DGL6 B ERALBERY
PR ZERMA B ST CK 4, HAEZFRKT
100%, i CK 414 92%; % DGL6 B &b 3
“F & 7 MK . RKMEER CK
WA ER e, HAESE S0 4.893, 3.791
Ml 0413 g, sr5lEm T 27.26% . 23.03%7F
45.42%., FWHEKE DGL6 X« 7 S f 7
KA EA B EMREERE 1, £ 1),
2.2 DGL6 B“BZX 7 S"HEE KM
Fk DGL6 #EMRXT“FZZ 7 5 4 mEK
HA AR HER . EREA UM, &%
7 5744 DGL6 ALHEE 2 K, HXF b B3
IR A RO IS B B RAE R 33.42%; 55 6 K, H
Xof HiL R AT AR AR S R IR B B KA 107.85%;
%4 K, JLfEER A RO I8 B R KE N
90.47%. TE55 2—6 K1, DGL6 Xf“H& % 7 574)
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CK DGL6

1 E# DGL6 R“H % 7 S M FIHHAM
Figure 1 The germination effect of ‘Qingmai 7’
seeds by Bacillus DGL6.

LR A 0 A K B A S AR R
PR RAE 95%—108%2 8] 5 7E45 4 K, XF4h
R AR B E AR E R (R 2, % 2).
AL, ) DGL6 RN “FH % 7 5 4
MR fE AR KR E, IR T 34 R K
HAT KRR WAL R

® 1 EHkDGL6 RFX 7 S "MTHAREK
UL

Table 1 The germination and growth-promoting effect
of ‘Qingmai 7’ seeds by Bacillus DGL6

Fresh weight

Treatment Sprout length  Root length

(cm) (cm) ()
CK 3.845+0.480b  3.032+0.369b  0.284+0.058b

DGL6 4.893+0.236a 3.791+0.387a  0.413+0.053a

CK HARZWPIEFE 7 578 £R-brtEm 2 A
[Fl/NE FHEFRIRTE 0.05 7K A7 7E 8 3 22 7 (P<0.05)
CK means control; + means standard deviation; Different
lowercase letters indicate significant difference among
different treatments at the level of 0.05 (P<0.05).

2.3 DGL6 B“EX 7 S”4EEKEIEE
¥R
231 MEEESE

1RSI, 22 DGL6 MR <22 7 5
MR R G RBRARET CK 4, g
FFFE 9.1-34.2 mg/g-FW Z[a], CK 4HAY &4
FRfE 8.1-21.9 mg/g-FW ZJal; 152 K, 24
PRI R S RIE AR B 25 5 5 4 Kile,
DGL6 AT 42 75 42 R i 5 CK 4

2d 4d 6d 8d 10d 12d

2d 4d 6d 8d 10d 12d

2 HEHEDGL6 R“FX 7 S"HEEK  A: XM B: DGL6 fE“H & 7 5 4l A K&
Figure 2 The growth-promoting effect of ‘Qingmai 7’ seedlings by Bacillus DGL6. A: CK. B: The
growth-promoting effect of ‘Qingmai 7’ seedlings by DGL6.
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&2 HEHDGL6 R“FX 7 S HEE KM

Table 2 The growth-promoting effect of ‘Qingmai 7’ seedlings by Bacillus DGL6

Time (d) Treatment Average plant height (cm) Average root length (cm) Fresh weight (g)
2 CK 6.885+0.267b 2.595+0.180b 0.015+0.005b
DGL6 9.186+0.183a 5.092+0.092a 0.027+0.003a
4 CK 10.019+0.265b 3.535+0.331b 0.021£0.002b
DGL6 12.925+0.535a 7.118+0.187a 0.041+0.005a
6 CK 12.887+0.358b 4.444+0.334b 0.093+0.007b
DGL6 16.060+0.291a 9.237+0.309a 0.152+0.005a
8 CK 15.160+0.343b 6.698+0.205b 0.153+0.009b
DGL6 19.202+0.401a 9.787+0.262a 0.217+0.018a
10 CK 16.914+0.680b 7.264+0.205b 0.214+0.163b
DGL6 20.985+0.505a 10.317+0.547a 0.346+0.075a
12 CK 19.817+1.836b 8.910+0.993b 0.240+0.033b
DGL6 24.468+1.094a 11.642+1.083a 0.427+0.102a

CK JRZAE P T A 7 574l ; Rl 22 ; AF/NG FRERIRTE 0.05 /K EAF7E B3 22 5(P<0.05)

CK means control; = means standard deviation; Different lowercase letters indicate significant difference among different

treatments at the level of 0.05 (P<0.05).

FERCRIN BN 72565 10 X, 2 AbFR
LR IR B, 4300k 34.16 mg/g-FW
F121.87 mg/g-FW , Bl i [a] & A7 B¢, {H2: DGL6
WG EFE T SRR ST R4
FRtEBE = KF (K 3). Rk DGL6 X “F
TS GRS R G R —E B HEE
AT AR AR AR R 55 v AT DB A VR

40 DGL6
35 CK 2 a

30 1

25 ¢ b b
20
15 1 1
10f 2a
5
0

Chlorophyll content (mg/g)
=+
o

2 4 6 8 10 12
Time (d)

3 DGL6 X“Fx 7 SHEaMRREIENTIN
AR NG FRRRZE R R, T

Figure 3 Effect of DGL6 on chlorophyll content
of ‘Qingmai 7’ seedlings. Different lowercase letters
indicate significant differences. The same below.

232 AIAMESE

TEBAS B, 45 DGL6 HEARI <% 757
207 ¥ AT PR R T R S A R A AR E K
-, CK A rlEH S ERr e g e . &
552 K, 2 ANEERR AT ERE S R I
F5E; 854 K, DGL6 AHE<& 4 7 5 4
M2 2 B i CK 4 Ik 1B 244 ; DGL6
ARFRZS CK AL AT P 1 0 i 7SR 10 K
FEE 12 RikFIRKAE, 409020 0.26 mg/g-FW Al
0.20 mg/g-FW (& 4) . & B i #k DGL6 1] it ik <+
% 75 RN T IE R AR, A K
feftpe i, MmEiFgim R AERKER .
233 FAIAMEARE

FEREA W, 2 ANk EipeE 7 5
R IEE R R BRI, |
% DGL6 Ab ¥ 5 Hofr i BT s — PR 1R AL ;
TE55 8 KM 10 K, DGL6 AbM5“# 757
MEATREEA SRS CK HIE RN B ¥
s, HAE R B 0B Ak ; DGL6 AbHE
45 CK Ay nl i & i BIAESS 10 XA
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5512 RikF R KRAE, 43908 0.17 mg/g-FW Al
0.15 mg/g-FW (& 5). £ F#k DGL6 vl fig g
% 7SR T R, S AE R
HEEFRY B, WM I EEMAERKER -
234 AZEEE

TEBASINEL Y, 45 DGL6 HEARI T % 757
YN S R 2GR NG, CK AR

DGL6
CK a I

HO

0.15¢

H
e

Soluble sugar content (mg/g)

2 4 6 8 10 12
Time (d)

4 DGL6 x“Fx 7 S 4hE A ESEN
A

Figure 4 Effect of DGL6 on soluble sugar content
of ‘Qingmai 7’ seedlings.

020} DGL6
018} ™=CK
0.16 ¢
0.14 b
0.12} 1 I
0.10 |

0.08 I
0.06 a :
004 22
0.02 k1

0.00

——
—_— 0
—i

Soluble protein content (mg/g)
<+
B — o

Time (d)

5 DGL6 x“Fxk 7 S HEAANERSE
HIRZ i

Figure 5 Effect of DGL6 on soluble protein
content of ‘Qingmai 7’ seedlings.

NG R I NS A 2 R,
DGL6 b5 H“H 2 7 S 4 i &
BEST CK4L; 5 4 Kile, CK MmN S
it 55 DGL6 AbFRA LA 3R 1B 23 i ; DGL6
AR 5 CK 4 Y TN B it 4y il e 57 2 KR
% 6 RikFH KM, 409K 7.52 nmol/g-FW
1 8.36 nmol/g-FW (& 6), FHHE DGL6 1]
il F 2 75 4RI B RER, DR
PR ) A0 LRSS G 2 43 L AT A AR ) 1 R 1Y
K
24 IMIFITRIREREM N

2 DGL6 FA W (175 22 7 5 FERE 19
I AR S /N 7)o AT TR K B8 it < 75 42 7 5
BRI R 5 AR/ AR A AR AR
HoOR I THIRGA F] 54.5% 5 Wit DGL6 A&
g A B BH S b, R AR 36.4%, B
F Pk DGL6 Al /N R B B AR, BRI
EREMYE,
25 HEmmEEREMN

ik DGL6 X} /)N3 77 % i (F. graminearum)
AR Y R EAMEIER, 774 L8
B, HOPHEAA S 18 mm, M ZRIAF] 43.75%,

107w DGL6
CK
a = a

ey

o
Vo
&

Malondialdehyde content (nmol/g)

2 4 6 8 10 12
Time (d)
6 DGL6 3“BHXE 7 5”HEMHEEZS=NE M

Figure 6 Effect of DGL6 on malondialdehyde
content of ‘Qingmai 7’ seedlings.
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&l 7 Btk DGL6 {RIMNFINEFRBEEM  A: IEWEIAM . B: X8 C. DGL6 Wijfi 5 /N

JIREE TR A4 - T AR

Figure 7 The inhibition effect of Bacillus DGL6 to Fusarium graminearum in vitro. A: Normal leaf in vitro.
B: CK. C: Diseased leaf area of inoculating F. graminearum after spraying DGL6.
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Figure 8 Antagonistic activity of Bacillus DGL6 to
Fusarium graminearum.
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Figure 9 Bacteriostatic hydrolase activity of Bacillus DGL6. A: Cellulase activity. B: Pectinase activity. C:

Protease activity. D: f-1,3-glucanase activity.
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Table 3 Bacteriostatic hydrolase activity of Bacillus DGL6

Item Cellulase

Pectinase

Protease B-1,3-glucanase

Qualitative +++ +++

Transparent circle (mm) 48.100+0.306b

43.000+0.473¢

-+ ++
53.200+0.702a 36.200+0.416d

+: ARUEMRZE, ARG FRERIRTE 0.05 K EAFAE 22 2% 57 (P<0.05)

+: Standard deviation, different lowercase letters indicate a significant difference at the level of 0.05 (P<0.05).
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