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The possible mechanisms underlying improvement of soil auxin content by

bacterial-feeding nematodes in a gnotobiotic microcosm experiment
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Abstract: In recent years, the interactions between bacterial-feeding nematodes and bacteria and their ecological functions
in terrestrial ecosystems have been recognized to play a crucial role in soil ecology. Many studies have found that bacterial-
feeding nematodes increased soil mineralization and improved the supply of inorganic nitrogen, subsequentlystimulating
plant growth. The nutrient effect of the soil bacterial-feeding nematodes on root development has been investigated in a
microcosm, while the auxin effect remains controversal. An indole acetic acid (IAA)-producing bacteria and two species of
bacterial-feeding nematodes were isolated, screened and identified from our experimental soil. Then, a study on the effect of
the interaction between aboriginal bacterial-feeding nematodes and IAA-producing bacteria on soil TAA content was
implemented in a gnotobiotic microcosm experiment. In the gnotobiotic microcosm experiment, two species of aboriginal
nematodes ( Cephalobus sp. and Mesorhabditis sp.) grazing on bacteria stimulated both the bacterial growth and activity and
increased the mineral nitrogen. The interactions between IAA-producing bacteria and bacterial-feeding nematodes

significantly increased soil IAA content. This increase was influenced by bacterial-feeding nematode species and incubation
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time. Mesorhabditis sp. (cp 1) significantly stimulated the growth of the TAA-producing bacteria at day 10 and day 20.
However, compared with Cephalobus sp. (cp 2) , Mesorhabdiiis sp. more significantly increased soil TAA content at day 10
and day 30.
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(indole acetic acid)

T EMELN S F MY Z AR B VA B OCR, TIE R AL R 1 A S i ACsHE 3 4E I 4
(ARTE A pH B A T A AW HRIAT DL ) 3 P ok B T SR BT, 52 el G5 A 0 A S | T R 2 DA
M5 R AR WFIE 8 4N B2k 0015 40 B A A P FH B HE A S D R AR S 2 1 %O
FTNEZ— G RA B TS T 5 8 L3, 5 B 82 e . iAE R S 4O R Y
AR T — i S 0 B D) R P 553 Il — o Y52

A2 1537 (gnotobitic microcosm culture ) A& A8 FF A 1 AR 2% P A 15 9% R e b K, SR 5 76 ™ A& 2 T i T
PRI T B AR B AR L A SR A TR 3R . BRI RS LU E 2 E S R G
fai 4k, I3 B AR D AL i T RS R Z AR BEAE RO A ) TR . A M Aderson LA K Coleman
NI NZ RGN E A EL RGO EAE T, DL 1384 25 R G R B A% 14 AR 0 31 25 1 5 i
DI AZ sz 3 7T S P R R A R AR S S AR AR B R R G PO A T 2R
S 2 A AR R T T RIS

T S i 2 A DA R A7 Ak A a0 T 30 A TR e R R IR R T i /N2 D B OK R AR PR A P
ZER A [R) S (45 4 438 2 K & (Indole acetic acid, TAA) &g G2 3G A2 DR b AT 4 00 £ 4 7 4% o m]
SR A A — S A ) £ A T A I R e R DA RS R W B B I AE KR TAA I
R E R AT B UEE 2 B - A AN B R O 37 TAA AR EE R FE R

WRHE L AR A S SR W 3 235 (r-X SR B K- 3R) iR A B DR ] 53 AN R ep (colonizer-
persister) JSHE P ot ep (AR, AU IR AR 2 AR I ), PR T ep (HER RPEAE S R T I
TR 2S5 o AR SOHR Y 8] B ) A 1R SR AR R 2 AR B R 2R 8, W HEF S PO ] ep L (epl 1 ep2) I L3 E
PRI 357 TAA HTE BARELAE T, itk — 20 WA 0 9 1 200 T e e SBCRE 20 51 T 7 A ) 8038 A% B 1k 1)
ST AR

Er o

i

1 M5 7®

1.1 SEgepbel
1.1.1 fat 15

K H VLI 5L T RN AE 5 XAROFAEL I VT R 2 o B b 0 I £, 56 [ ) 38 b oy IO b e+ REER
JZ 0—20cm 1) 1 AF SR MU EE 4 2 5 5 53k A 1 vl PRy IR T D 1) AR A 48 e AR AR i 3 45 A b 78 - S8 8l LA K/
AHEE KAIF Bt 2mm i, 85, T IEIEEAMRR ISR 1 PR,

F1 X TEERMER

Table 1 Soil basic properties in the experiment

AL o BAR A W JRAR
Organic C/ Total N/ NH;-N/ NO3;-N/ Mineral N/ pH(H,0)
(g kg) (¢ kg) (mg/kg) (mg/kg) (mg/kg)
9.20 0.89 6.84 2.39 9.23 6.32
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1.1.2 g

Pifh B AR 2 . Sk & ( Cephalobus sp.) (cp2) , T J& ( Mesorhabditis sp.) (cpl) , i A i
8 AT 22°CTHIRE SR AT,
1.1.3  fimbk

PIRh 4 2 A 57 TAA 0 TR R UE K 2F fO KT 7 Bacillus amyloliquefaciens ( GenBank accession number
IX424611) FIXT FEAS = TAA B9 4N 57 W 18 Variovorax sp. ( GenBank accession number JX424612) | #17i B fiti
58 RAFTE 4°CUKAR T,
1.1.4 R

28 1% FE L (Nematode growth media, NGM) :2.5 ¢ & I, 3g NaCl #1 17g BiflgiA T 1L 28K B R K
B, A B8 R EREAY 1mL 1M CaCl,, ImL 1M MgSO, , 1mL 5mg/mL fIH[EEEFI 25mL 1M KHPO, ,

LB JE 3t B U 10g, BEREER I S¢, S ALET 10, 3iillE 20g, 2818 7K 1000mL, #77 pH 7.0—7.2,121°C K
B 20 70
1.2 AIW-S5Z R TR
1.2.1 kR

P VKA T TS HE £ I B SR TE R 2R AT T8 Bacillus amyloliquefaciens (B) FIGAWERE Variovorax sp. (V) YW
B AEFIE] NOM WA FREE M ,28°C 1555 2 K,5000 g B0 5 min, WOHE B0 R R 1A, FH TG 1R /K I &2 Uk
B =R R T IR K R, FRZ 107 ofu mL™ IR, 7
122 LHREHR

KRR FR 0 B RIS ZE Sk & Cephalobus sp. (C) B TP AT R Mesorhabditis sp. (M) 4351 $% F 3)
KA A— R TER ZEEFT IS Bacillus amyloliquefaciens (B) & BTWETE Variovorax sp. (V) H) NGM & {45 7% %k
RO A —— R, 22°C BEAHETE 428 k895 A 7 RV A 2
AN B BRSBTS 5—6 P,
1.3 kgt
1.3.1 AbHuce

AR B ARG FR L, R TR AT R/ M IR 49 i 3R BT, SR FH Co-y SR KT (25kGy ) (TLIRE AR
BT B R B O T KT ) |

A LB E -CA A, A A RS 3 I

1 KR+ (CK)

2 KE 477 TAA TR TER ZF 0T Bacillus amyloliquefaciens (B)

3 K 1 +B+3k it B AR ZE A Cephalobus sp. (BC)

4 K T +B+HFTE B AR 46 L Mesorhabditis sp. (BM)

5 K -+ X BB ST WE R Variovorax sp. (V)
6 K L +V+LM B B HE L Cephalobus sp. (VC)
7 K 2 +V+HFT R B AN ZE . Mesorhabditis sp. (VM)
1.3.2 5P IR

WA 80 5 IO A i - HE Y 100mL /NEEAF A B RN A TR, HeFh R 10° cfu 5w T+, T 28°C % 57
2 R J5 PG AL B3 51| 24 B e ARSI o B 00 TR R R, g v T B AR RBUA B R 2 30 4%, RS
b7 S K BB H KR 1Y 60% , BV SERR S 7K B2 24.8% A0 A7, I3 7K B 45 A5 £ 4 TR 2 o 0T 241 71 11
PEHEVE IR B e . PTG B O BB/ VB 11, 22°C TR R %, /000 THA B A B 26 BUS 19565 10,20 1
30 RABIRIERAE  RAE IS A A AL BRI 3 A8 5 I & AH R AR R .
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1.4 EFEhRS ik
141 LTHEEKE
HETFRE L, 7E 105°C A FHET 8 /N, 22(EVE TR &K &
1.4.2 ZHaE 5115k
SRR BT T B FRE 10g 24 IR B S0 T 408 48 /N2 )5, W~ 500 H M
AL A e U R 00 AT XA 8 /NI A AR S s B X A T 8k
1.4.3 T EEPAEEE AT
SR FRG BRI AT AR I A LB RS FR IR SR 40 14
HEBA PR ISR 4 5.00g, BOAZER 45mlL JC K I HCH /NEBE B 1 150mL = A, B #2 R L3R5 30
Sy B P AN A, HE 20—30 AP, RIS 107 BRI i SR A, il 1077 107 (1071077 107 | 1077 4§
—ZINHREEIR . 2B 107 ,107° 107X 3 MR ERFIR A . SRR AR, Je0% LB A I7 2 il oK
TR, JBCHR A T BB A RSP T, R 15 2, SR FH TG TR WS IR 0.1 mL 75 A B R VROKT 5 A A
I i R B At ) PR b (RN 15 3 AN ), T JC IR IR AR R B VR Al B TR RS20 IR IR a1
ST 5 20—30 A4, (i RB B ARG RN, Z 5 R AUEN R A 28 oC TEIE KT R4S Th 5% 48 /Nt
JEitE,
1.4.4 T HEILRHTIL
HEB PRI A4 15.00g, A 250mL BB , 28 BAR A ZE ) 1R, 2 P B 3% 6 /N I I 49 4k
RS AT 7890A GC system ( Agilent Technologies, USA) H1 ) FID A5 #% >k 2 — ALk 1Y
POilm B, TARESAE AR 60°C , K il #3355 >4 300°C , H, i & 4 40mL/min , 25 % £ 4 300mL/min, FID
K #8192 A N, (2mL/min) |, (A3 4E 8 APPQ-6FT S 7ekE, HEARWTF .
P Ac
m R(273 +T) At
A F O SARHRIGE 3 (pg €O,-C 247"h g7 dry soil ), V A BEIRIHARFR (L) | M SR BE /R BT 6 (g/
mol) ,m A HIEFE (g) , P HKAIES], 8 PR MERTE (atm) , R 815 S HAH %(0.08206L atm mol ™!
K™Y, T 3 E  FEH R (°C) ,AC/Ar FSARBYHERGE R (L L h™')
1.45 HHEHERNE
FRECEIEAE S 10 g 3 100 mL B5.0%, ITA 80% (V/V) NEA/KIE 50 mL, 1EVKIA 210 T #8542 H 30 43
B, 4000rpm #5010 4350 B FIEBEE ATEFE 28 L 4n P U MR 4R (40°C) K DN R 25 & 56 & (R A R B T
%), 0.1mol/L #h 218 pH {4 2.8—3.0, FFH LR L ERAEH 3 WK, & I A WA, R H 45 (40°C ) 25T, 1 S
mL 520 A RS i 0.45wm A HUAHUERSE , JE IR CRAEAERR /NI B S AR AH €833 ( HPLC) DU
AT W B A B K R R = 50:45: 5 ke E 4 254 nm; i 0.7 mL/min; #ERE 20l (35 FE Cs
(uBondapak , 10u,300 * 3.9mm) ,
1.5 Hdegiit ik
ARSI RH SPSS16.0 itk 4, H Duncan 340 Hr A [A] Ab B E] 1 -F- S4{E 22 5% (P < 0.05) , HH =& Tr
2Z (Three-Way ANOVA ) 73 M fE #8455 FR 16 6] ( Time ) (10,20 A1 30 2K ) A PRI 40 27 ( Bacteria ) (7 TAA 4
LRI RETRT ) DL R PR B 48 TR 2 1 ( Nematode ) X 40 B 250 FITG  (Zb 2 B . BC . BM\V \VC VM) LA} 113 TAA
P (4P CK B .BC .BM .,V VC VM) (520 ; EEI SR OriginPro 8.0 1EEIHKk {4,

X 24

2 ERESH

2.1 TR AL R AR AR E
I3 2 WL TR BN E AR 2t O AL B b | A R 2k AR RE S 15 BIAR 4 ) AR A A0 S50, 2 HOloi Se T
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15, B 20 KRB TA B A, MRIERZR ) 2.17—3.12 75, BIE6 30 KL HUBUE A I A, (HAK SR BE A
FIWIIRZE A 1.61—1.89 1%, WINF= IR W Bacillus amyloliquefaciens FHFT J& £ 41 76 £ L Mesorhabditis sp.
BYALFR( BM ) 2k HUBCAE 35 55 B3 N 2 8 TN 72 ¥ K B Bacillus amyloliquefaciens 13k M & £ 41 1 28
Cephalobus sp. AL 3 (BC) , fH /& 22 R A A B B 3, MAEREFREE 10 KA 20 K09 B4 U8 okt il i
Variovorax sp. Fl3k i@ B AL ML Cephalobus sp. fUALIE (VC) L A 1 3 /& TR A BRER Variovorax sp. Fil
HFF IR B AR 2k S Mesorhabditis sp. ALFE (VM) . B4R, 76 BM FIl VC RYALH 2R AF s 8507, X AT RE S &
2 T 2 L ) B I 4G
2.2 BN AT TAA ST BCR RIS A IR

DZEITITERRI BRI AR BB (Bacteria) ) pnammnmus (/5T +) wHEsL
XA R R A I BT 3 A0, THER AN EI RN Table 2 Dynamic of bacterial-feeding nematodes in soil Values are
28 1 ( Nematode ) Fl1 55 7 I 6] ( Time ) ¥ fi 2 #ii (P < the mean number of nematodes + standard deviation (SD) (n=3)

0.05) IR T 4 A A BCRE ARG VR HR BN =FZ00F LB (F/ 7T )
ey The number of nematodes (individuals g™ dry soil )
Z:/T’?%Eﬁ%“ E/‘Jﬁcﬁ'ﬁzﬂq( %:Z 3 ) ° Treatments

10 (day) 20 (day) 30 (day)

AN [F) Pl B A TR 2 HURS 7 TAA AT B LA S %) BC 4175+757h  7271£1277h  48.44%4.26a
A G YR 2 an & 118 2 Frs . 7R 157 0 BM 48.00+1235h  83.76+5.19ab  51.99+6.84a
A L B A R (T )RR (8 2) BB ve 677611250 99.51:7.22a  56.70£10.84a
SeT R e B AR 3 | 308 v B R e £ 40 T 4 L ) Ak |V—JM — _‘:;;f;:ibﬁﬁ 6;j£i13‘89}’ 20-83+5.12a

TN . A — S N FRER R RN A B ZE R (P < 0.05
FR(BC,BM, VC, VM) O AT ECREAE P59 55 T A BC. KU ++7= TAA Tt JE A} 2EFAT B Bacillus >amyloliquefaciens
B TAA BHER (B) FIDRE AT TAA B (V) BOAL B R m et Cephatobus sp.
[F) 5 240 T 28 e R A T 7 AN () 335 7 3009 X0 A4 7 0 o F 3 BM ., B+ +7= TAA 1A 4% 25 760 FF B Bacillus amyloliquefaciens
PISEIR Z [ AFAE 25 5, L 1 AT FESE 10 RAIES 20 + TR (A1 62k . Mesorhabitis sp.
K, BM Ah B4 20 B A 35 0 3 T L TAA BRI B VO R Lo+ X R SR ) Variovorax: sp. +3k W I £ 48 1 2
WY, BC AREESRGLR T B ALH (OF A, w e e
10 A 30 K, VC M AE R g T | R e rRITRRARAA
XTRABAMY V ACEE VM AR BE B AR E T VAR R (H R
VAT 3k 51 0 K5 R BT 2 W0, B AR A 40 P 2 SR X4 5 T R A0 TR R M (R AE = UORAE L BORE X
P AL 32 B 1% A 18 80 0 K, A TESS 10 RAGETE , VC AL 240 RS M i s, 038 = T B B2 ™ TAA
WAL 3 B,

F£3 EEAMEFH(10, 20, 30 X) A, EFHEAFEML B3 LIE AA S, AEHE R ERMPER A7 2E 547 ( Three-Way ANOVA) ,
Table 3  F-values and error mean squares from three-way ANOVA on the effects of bacteria ( with or without inoculated Bacillus
amyloliquefaciens or Variovoraxsp.) and nematodes ( with or without added bacterial-feeding nematodes Cephalobus sp. or Mesorhabditis sp.) on

soil IAA content, soil bacteria number ( BN) and basal respiration ( BR) during the incubation time ( day 10, 20 and 30 after seedling

establishment )

FAH FAH F1iH
7 G e s F-value X F-value F-value
Source of variation o IAA & df B = BN FLREIENE BR

IAA content Bacteria number Basal respiration

414 Bacteria (B) 2 2381.97* 1 0.24 NS 1.71 NS
2k B Nematode (N) 2 17.84* 2 12.60 " 3.89"
FEFRE] Time (T) 2 104.79 * 2 32.64* 5.01"
B xN 2 20.07 " 2 3.21 NS 0.31 NS
BxT 4 55.19* 2 0.29 NS 0.09 NS
NxT 4 0.66 NS 4 0.75 NS 0.23 NS
BXxNXxT 4 1.30 NS 4 0.32 NS 0.10 NS
RZIT7 Error mean squares 42 0.00 36 2.76 4.75

w L FE 22 IR Test significant at the 5% level (P < 0.05) ; NS. JoibE P22 7K H test non-significant at the 5% level.
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2.3 EHEL RS IAA AE A IAE XS L3 TAA

B R

T 25 5y B 45 S 3 B 2 B R OR [W) 0 4
(Bacteria) PPN [A] %) £ 41 7 28 HL ( Nematode ) DL J2 38
AREFEETE] (Time ) ¥ 8 520 T L858 TAA B9 & &,
]S, 0 B8 I E 4 A 2 T 8 22 1) B 58 1. AN T R
BB = 22 (8] B 3¢ BB 3 5 ) HE R TAA B
(£3),

FEFPAS[R) R A0 £ 200 TR 4 55 7 TAA 20 B R0 B
AHEARE FXT 3 TAA S A&l 3 iR, K -+
AL (CK) MY TAA EaIfAG, HAE AR i rh AR
AT, I BAESERIAR P TAA (O B L B R4
R AN L 2L, 0 R TAA S EREE
IR, X X R A T DA R 2 AT B T 10 4% b 3
R TAA P B AL PR R R A A R 4k L, 1Y
EERE T R TAA AR AT T B % e
TAA ZHEE AL B B KU, HERh M A 2 20 R 26 3 & T
8 TAA [ E i I PFRAS [ A9 12 40 B 46 H 6= TAA
YR TAA B sE A 22 5, 7855 10 RAf, 5 B &b
FEAH L, BM AbFR R R T IAA A9 &, BC A FR A AR
W T TAA i (225 T IF B iR 3 3 5 3056 20

vz2 B E= BC XX BM
] V B VC EEE VM

e
wo1s |k
on
E
I8 X
%E 10 b
g
g ab? g
G ab ab
5 st L
o] Rl
) K=
K=
0 K=
10 30
B 3EWF A Incubation time/d
1 SHEE&E T EAFHEENE0E

Fig. 1

bacteria during the incubation time.

Effects of bacteria-feeding nematodes on the number of
Error bars represent
standard deviation. For each incubation time, significant
differences ( P< 0.05, n=3) are indicated by different letters.

B KW+ + 7 TAA B JE ¥ 25 1T B Bacillus amyloliquefaciens ;
BC. KB +-+7 IAA TR TE 83 ZEAHF A Bacillus amyloliquefaciens +
LR E AL Cephalobus sp. ; BM: K 1+ TAA T fi# VE#
AL AT W Bacillus amyloliquefaciens + ™ AT J& 15 40 W 28 1
Mesorhabditis sp. ;V : K A+ %t BB SV B Variovorax sp. ;VC: K
B =+ X BB ST A Variovorax sp.+3% B £ 41 B 2R 1 Cephalobus
sp. 3 VM KB+ + 5 BT ST B Variovorax sp.+HFFT & £ 41 B £k

Mesorhabditis sp.; CFU ( colony-forming units )

KEF,BM A1 BC AbBRAY IAA #3038 T B ALPRAY,{H2 BM A1 BC AP [B] /Y 25 55 I A 1 3 258 30 K
A, BM il BC ALY TAA &30 2 & T B ACBEA[RIAT , BM AL ) 13 TAA St BN & T BC AbB,

20
vZ1B E=BC B8 BM
SV B3 VC i VM
-H‘__IS*
g7
=g a
g..‘:,:
mEII0F
H=9Q
s &
@)
20
2 st
= 55NN
10

B:320F | Incubation time/d

B2 SEL R T IEFERNHE
Fig. 2 Effect of bacteria-feeding nematodes on soil respiration
during the incubation time. Error bars represent standard
deviation. For each incubation time, significant differences ( P<
0.05, n=3) are indicated by different letters.

0.8
[CJCK Z4 B E= BC B8 BM
Y V X VC EE VM
:iO.G» a
on
4 5
on
g
€L 0
<35
S
Q
Q
< 02}
<
0

FEFEI )

Incubation time/d

B3 SMELaxtiEIAA SEHEN
Fig. 3 Effects of bacterial-feeding nematodes on soil IAA content
during the incubation time. Error bars represent standard
deviation. For each incubation time, significant differences ( P<
0.05, n=3) are indicated by different letters

TAA ;5| 2.8 indole acetic acid

ASCHEBAIEIR RGBT T PRI ep (E AR AR 7 TAA 0 AR 5 PR 708 TAA f9RE
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JIEERIRE AT R AT A I, HE I A P L 0 A A B 2 ) ) 2 BB AR AR 25 S (HR B ATTTE A
FE R N O OB i TR RN 1Y 30 S5 v T B T A AL B RS BRSNS T A
AR 2, AR A B Y i TR AR RN (Y 10°CFU 4 50 1 4, 3K W] RBJE HY T AR 5256 Jir FH A At b0 ek 34 2
H AR I 35 00 A0 TR Rk R ERAR G 1 5 b B PR 7R R R PR A R R A A RUE SR RE T, O ELTR Y
77 TAA G FIRT FEOS T TAA (1) 240 R ATS AT LA P 20 240 TR 4 R O O HL S e 3 2 A A 558 T 7E BM T VC
Ab 38 ) £ A TR R B T A AL B ST B A R e R A IR i A A DG | Djigal AR i it
b BE RS e R DU AR ] B4 A0 B X AR TR 2R IR Zeldia punctata BEFERE TR IAANTR] , X S5 AR L5645 3] T 41
[l 25 A, W V0 7 XA 2k L Caenorhabditis elegans BF 9% 5 £t H | 26 Hy B A R 5 IO ) i 4 1 R AR
Kl

T A BT 24 R ) IR TR S0 A0 TR ) S RS P 2 i RS2 R AR S IS R B, A P RS [ B
A2 HU ST AT LUK N4 P 0 8, SR, AT ISR R B, 4t e 32 B 2 s U R A g il /b | T 4 e i) e
3 L S 2 X 2 PR S A AR A S 2 A T R A T R 2 R AR — R S T R
PR I A ST 6 e 240 TR 1) 50 B A 55 7 I R] ) AP B Y R e sh e

R 0 RS SR 156, 200 PR 95 0 R £ 0 T 8 ) L K A B 1) LS R e O 5 HLE KR
WFFE T, 2 RO AR TG (S CO, FRETICIR BE ) 1452 Ml AH LU 40 B 850 T I B4 — BU Wl it 3, et &
20 2 HROOE A0 B 1 T B S I FRATTANAR AN FE Y [P |, B A0 P 2k R A0 P — R A R IR 3k S R 1Y)
RGN e LI, AR LR i AR D 38 IR E D TR AR 2 PRI
TP BRI R A 1% LU ARSI o R A B LR R R T AN 1 X 5 DA R
TEAORFFTEE SRR — B0 AN UK 2 TR RS N T B (1 AT B RN LR LA T < 4R L
W AR A wh t T AT AR AR TR T B % 0, e e B B 0 20 TR TR e L 0 i R A T RS SR T, Bl HE S
AP T A4 I HLZk R 40 B 1 0 4 TR PE AR DO B I ELR B 2 SR A8 K b 1 B B i BR AR T, A4
PR RE AR DR TE X B0 U0 i 0 M KT Tl s e st B 0 ) RS S BB 7, T LK 40 B 1% 406 1) 20 o A B AR
T 3K 1 R T B s O RIS FRATT A B, R AS [ A 0 SR (ep B A4 £ 41 R 2K s AT
ol 240 A1 1) 50 R R (G 52 M AR T 3 5 Djigal 2004 45 MAIFSE 45 50 2 — B0y ), b i BIF 5% 2 B AE EL AL AL nanus
Hl C. pseudoparvus. ;X WIFPLE I, Z. punctata XA 40 W0850E: K 06 M (A 52 g 34 4 55, R J B0, 288 MUK &4 A 1)
SR 2 PRI SRR AP R 30 R B 3R (A [ T AR [ > 2229400 R[] A i sl 5 s ) 2k bl 40 7 2 R A
N G193 2 R i & e o R i Ve et [ O I B S et B 3 N T N

T F 4 P AR T 1 4 T 110 38 G DA s T ) el R v s i 1) 440 B A3 = T B A 2 R B i | TR A 51
B SRR AN AL I T TAA QPSR R HE T TAA ZHTE IS P, R E FRATA B, I i TAA &%
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