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Distribution of ground-active arthropod community in a desert steppe ecosystem
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Abstract: In this study, we set 4 study sampling belts paralleled to mountains on the desert steppe at eastern foot of Helan
Mountain. The community composition and the biological diversity of ground-active arthropods in the different sampling belts
far away from the foot of Helan Mountain were examined by using pitfall trapping method, and the environmental factors was
determined. All the results showed that: (1) There were no significant differences in the abundance, Shannon index and
Simpson index of ground-active arthropods between the four sampling belts far away from the foot of mountains. However,

the group richness of ground-active arthropods was found to indicate a decreasing trend (P<0.05) far away from the foot of
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mountains, and it reduced by 48.31%6 from the first belts (i.e.0.3m) to the belts 3 km away. (2) There were no
significant differences in the abundance of predatory arthropods between four sampling belts; however, there was a gradual
decrease (P<0.05) of the group richness and abundance of herbivorous arthropods alongside the four sampling belts far
away from the foot of mountains, and both reduced by 66.64% and 65.38% , respectively from the first belt (i.e., 0.3 m)
to the belts 3 km away. Likewise, there was a significantly decreasing trend ( P<0.05) of group richness of omnivorous
arthropods alongside the four sampling belts far away from the foot of mountains, and it reduced by 16.41% from the first
belt (i.e., 0.3 m) to the belts 3 km away, despite no significant changes in the abundance of omnivorous arthropods. (3)
The redundancy analysis (RDA) showed that the herbaceous plant density and soil organic carbon (P<0.05) were the key
drivers forcing the distribution of ground-active arthropod communities. According to the results of PLS-SEM, the
herbaceous plant density and richness and soil clay plus silt content were the key drivers forcing the distribution of trophic
structure of ground-active arthropod communities. In conclusion, the decreasing of herbaceous plant density alongside the
sampling belts far away from Helan Mountain could result in low richness distribution of ground-active arthropods,
particularly with low herbivorous arthropods. It was suggested that there was a bottom-up effects of distance from mountains

on the web structure of ground-active arthropod communities in a desert steppe ecosystem at eastern foot of Helan Mountain.

Key Words; Helan Mountains; ground-active arthropods; community composition; diversity; functional groups
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Fig.1 Distribution of the study area and sampling belts
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Table 1 Determination indicators and methods for soil physical and chemical properties

TR WME 7% ilEw
Soil parameters Measurement methods Location
Yy EE - HEH 5%/ ( /) 1:5 2K iR ARG, 5 SR 7 7RS4 BB 2 B 2 Bk ARk
Physical property pssm (‘F W DDSJ-308F) I 5 18] 5 A A RS
BRI 0 BT R L
K astersizer. WA 5 kL EE 4 X 5 X
ORI T ersaer3000 WOURTATR IR s ot

5t I B 1) 0 S 5 1 43 21540 43+ B b R

HL(2—0.25 mm) 4HEP (0.25—0.005 mm) |

FiWi (< 0.05 mm) '8
b2 AR (g/ke) S JH 2 % R A 8 A A A g g 118) W IR AR YR TR
RHITTE AL (K F DK6, UDK140 43

Chemical property FHELHE/ (g/ke) B 1)
TR/ (o/ke) K Na, CO, el e 8
F A/ (g/ke) R Na, CO il 1™
e 1:5 LK IRIRG, i PHS-3C MBI 7 H R A2 b 2 sk AR L
b W SRR S

2.5 At

Ho 115 BB IR I% Z2 R LA S BE AL Shannon Z2AEPEFE L (H') Al Simpson 84 (C) SR E R, THHE AL
LI

Shannon Z FEVEREAK(H') - H' == % PlnP, (D

Simpson FEXL(C) C=1-YP  (i=1,2,3,4,-.5) (2)
X, Po=w /S, FORE B HES I TE 5 BRI LU o, FORER @ RIS AR Y L S ARG N
R AR AR

7E R 4.0.3 AT IR Geit 200, {81 Shapiro-Wilk 75 B %t S RE S D AR ANMA R4 T IE 2520 A1
FIJT 255 ARG XEARFF A IE 00 B BAEIEAT log (x+ 1) F 4 HAT & SO AT S IES A N
PRICAN R BE 18 A BARE AL 100 1 187 P sl A 1) 28 S P 0 B I3 DR i A e i = Jie sl i oA 7 B R
J AT Pearson AHICHE ST ST BEFE 25 AR A5 (b sh W) DL 342 E 5 DL e ANAR A7 28 1F (0 B MK
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AFARAREAE , SR P /N 3Rk S AT i 115 B 0 o A B AR L mUE P27 IR 5% i P O e /N — TR Tk I 12
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3.1 AR S - 5 T REIE

4 GoR G LR 2 RRANRD & B RO AR IR B i e B E 2 (R 2) . HEEEIKER pH
FIH 2 km 2B FET 0.3 km 1 km F13 km Ab(P<0.05) , +IESBEEIN 3 km 4B EFE T 2 km 40 (P<
0.05) , 1M 5 HAth 2 MEHICE S, THEAMEM A 0.3 km FEE AL B 5 T 2 km 40 (P<0.05) , 17 5 HAl
2AFE R IO 2 S, HIEAVRIRIN 2 km 40 B 3E T 0.3km Fl 1km (P<0.05) , 1fif - ORI 5 55
R FEPUAR R, 26300 2 km B LT HALRENF (P<0.05) .

AR FEERIN 2 km A5 5 (P<0.05) ,0.3 km F1 1 km 40 &1 (P<0.05) ,3 km A& ( P<0.05) .
AR A B R 0.3 km>1 km>2 km>3 km &b (P<0.05) .

® 2 FREFEFRE R FHECFHELPRER)

Table 2 Environmental parameters in different distance sampling belts ( Mean+SE)

g B 1L AT SR LR S AEAT Distance sampling belts of desert steppe in front of Helan Mountain/km
Environment parameters 0.3 1 2 3

pH 0.94+0.00c 0.95+0.01b 0.96+0.00a 0.95+0.00b
HAP & Coarse sand content/% 1.74+0.06a 1.67+0.06a 1.30+0.03b 1.65+0.06a
ML 5% Electrical conductivity/ ( uS/cm) 2.00+0.02 2.02+0.03 2.04+0.00 2.02+0.01
& K& Moisture content/% 0.47+0.04b 0.51+0.07b 0.87+0.00a 0.55+0.08b
iRy i Clay plus silt content/% 1.22+0.15b 1.25+0.16b 1.76+0.01a 1.34+0.18ab
4 Soil total nitrogen/ ( g&/kg) 0.22+0.03 0.21+0.04 0.28+0.02 0.19+0.04
4241 Soil total kalium/ ( g/kg) 0.24+0.02a 0.22+0.01ab 0.18+0.00b 0.22+0.01ab
427 Soil total phosphorus/ ( g&/kg) 1.45+0.02ab 1.46+0.03ab 1.37+0.00b 1.48+0.03a
YD i Soil fine sand content/% 1.40+0.02 1.48+0.07 1.37+0.04 1.44+0.04
L AU Soil organic carbon/ (g/kg) 1.16+0.10 1.14+0.10 1.29+0.04 1.08+0.09
FAMY)EFE Herb richness 0.90+0.05h 0.89:0.03b 1.08+0.03a 0.64+0.04c¢
FAMYEGE Herb height/cm 1.59+0.02a 1.48+0.04b 1.40=0.01¢ 1.38+0.03d
FANYEE Herb density/ (#k/m?) 1.19+0.02a 1.07£0.01b 1.0320.02¢ 0.67+0.04d

NG PRI R R A 22 5 .3 (P<0.05)

3.2 ORIRVREHY A T Sh i v 2 - 5 A5 e AiE

BFFERE A4 1957 HOBIm sy, BT 12 H 30 BH(E 3) . 16 0.3 km &b, PR3 10125 H R
( Tenebrionidae ) FIEH (Formicidae )2 2, MAK ] i B E 1Y 14.34% 1 54.96% ; H WARHELAL 5 7 2%,
IR Y 24.80% ; Hodx 14 WA 20, BB R 5.90%, 1 km &b, SRS BUE HRHF R
2 28 AMARE N B R Y 26.58% F1 35.52% ; H WA HF I AL & 8 28, RLIAH B 1M 32.35% ; Hifth 8 2h
A M, o5 RS 1 5.58%

2 km BB REAT AL, P 2K HE N 125 HORE | ORE AT BB (Carabidae ) 3 28, N840 51 o 875 A
18.83% ,19.08% F11 36.39% ; i WIS A0 2 8 26, 5 BB 2 1Y 23.94% ; Fo A 2 HF 40 % R 7K 3k H kR
(Karschiidae) i #2%} ( Pamphagidae ) F1EEHF}H ( Coccinellidae) 3 28 (5 BFAHEAY 1.76% . 3 km b, Lt
R R BCRHRAE RL 3 2 AN ARE f RA R Y 12.10% ,49.09% FT 25.11% ; & UL A0 15 b 8
Bl ( Polyphagidae) JEiH2 %} ( Pamphagidae) H #5%} ( Buthidae ) F1Zx 458} ( Coreidae ) 4 25, 5 BIiFAfH 1Y 11.88%,
Fii A 5L % 2 H AL ( Curculionidae ) FlFEH B AL (Erotylidae )2 28, VA &Y 1.82%,

PR ZERERIE 0.3 km F1 1 km 4L B ZEMET 2 km F1 3 km 40 (P<0.05) ; MAKLZEH N 0.3 km Abf
7,3 km ARJEH 1 km F12 km AbFRAR(P<0.05) (F24) o # WEREASERFECR N 3 km 4b 2 & T HAdRE
(P<0.05) ; /MABEEI N 0.3 km Ab i, 1 km A1 3 km AbJEH 2 km A A (P<0.05) . FiAa JEREAIZERERO
AARFIYEIN 0.3 km ZbFEr, 1 km ABJEH,2 km AT 3 km Kb AKX (P<0.05) .
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F4 RBERMEGRBEORBEMANEBT L AHE O ERER)
Table 4 Changes in richness and abundance of dominant, common, and rare groups of arthropods ( Mean+SE)
2% L LSV R S A

Groups Distance sampling belts of desert steppe in front of Helan Mountain/km
0.3 1 2 3

AR FRERL 0.48+0.00b 0.48+0.00b 0.60=0.00a 0.63+0.03a
Dominant groups AREL 2.11£0.01a 1.77£0.02¢ 1.74+0.01¢ 1.91£0.01b
T B 0.88+0.01a 0.93+0.01a 0.94+0.01a 0.70+0.04b
Common groups S 1.67+0.02a 1.19+0.03¢ 1.38+0.02b 1.13+£0.05¢
i A et ES T 1.17£0.02a 0.95+0.02b 0.50+0.07¢ 0.44£0.05¢
Rare groups LN 1.06+0.05a 0.75+0.09b 0.38+0.05¢ 0.4620.09¢

ARING FEER AR (] (1 22 57 1 3 (P<0.05)
ISR HET AT g A (B 2) KB, O [RBE 2 AR w1 B sh BT Al fE e 22 5% . 7E PCl
B b S T IR SR ) R R RARL ( Scolopendridae ) | Bati# HUR 2P HIBLFIIE F} ( Pentatomidae ) 55, 75 PC2
SR LS R RS R IR R AR (Scutelleridae ) MR Rl ( Atypidae ) FREEEL ( Lycosidae ) 55,

1.0 -
R )
O 0.3km @ = i A}
O 1km Coccinellidae
© 2km o iy TILER
A . - 1. Gnaphosidae '
3 km Geometridae h1da i Eﬂ
N 7 Gomphoceridae
i Stasikhr 7 WREE
SR Liocranidae”” Scolopendridae
. <7
Carabidae S
AW A /
)
7,
. 3 sulionid ptdac~\ () n
sl T IO e .Tv
9 Karschiidne_ Jgp= L1 T RO Kb
& £ Pentatomdag ~ V/ 4 octuldac Staphylinidae
z S = TEURF
(\\: 1 Reduriidge
© L. SR Urostylidae
— iR} Mantedea
U] AL Formixidae
AN [MEEFRE Tingidae
N ' i)
a V hﬁ?ﬂﬂ‘:ﬂ N giERL Coreidae
B e Thomisidae K115 Cydnidac
Tenebrionidae [/ #HFl Oniscidae
% p M
spert | IRR
Atypidae yeosidae
1.0 | 1 1
1.0 1.0

PC1 (36.24%)

2 FEAEBHFHRINMBEEENER
Fig.2 Differences in community structure of arthropods in different distance sampling belts
3.3 b s 2R E AR
/N FBE AT AR (K] 3) | R RPRORE R B g 0 0 52 1 3 PRI 3 (R* = 0.25,P=0.004) , T 3t
1T s A% Shannon 801 Simpson F8E05Z FE4H7 I B 88 52 4% /N (R =0.03,P=0.335;R*=0.01 ,P=
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Table 5 Correlation analysis on the abundance and richness of dominant, common and rare groups of arthropods with environmental factors

BT FBHEL Group richness AMARL Individual number
Environmental parameters DG CG RG DG CG RG
HR 0.68 " -0.36" 0.36"

HD 0.74** 0.47**

HH -0.64"" 0.80"" 0.59 ** 0.72** 0.48 "
EC -0.25 -0.44 = -0.47""
pH 0.62*" -0.65"" -0.41 = -0.47"* -0.51""
SM 0.47** -0.55"" -0.59"" -0.62""
S0C

TN

TP 0.53*" 0.45""
TK -0.50""

Sp 0.53*" -0.56"" -0.54"" -0.68""
FS

CS -0.51"" 0.59 "~ 0.60 " 0.69 "

HH; BEAHEY) 5 Herb height; HR BEASHE 4 F & B Herb richness; HD; B AAE Y % Herb density; pH: T IEFRIIE Soil potential of
hydrogen; EC; 138 5% Electrical conductivity; SM: 3% /K& Soil moisture content; TN: +3E 4% Soil total nitrogen; TK 13441 Soil total
kalium; TP +3E48 Soil total phosphorus; FS. + AR Soil fine sand content; SP. +3EZEKIKL Soil clay plus silt content; CS: Soil Coarse sand
content SOC ; TIEA HLEK Soil organic carbon. DG % 2B Dominant groups; CG: F# W2 Common groups; RG: Fifg JSHE Rare groups; * BY =
FORIEE A 5 BRI KA DM .35 K P15 3] P<0.05 5 0.01
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X Bl ) S RE EAT B R A R 43 AT ( DCA) |, 45
H iR DCA HHHEMHEF K B (LGA) 28 2.0, /M F
3, B A 1) RDA 20 #T , K 0 8 Sh MR v 4%
HEHEERFZ MR RDA 458 8oR (F 5),
55 1.2 BHEP N B 22 BN 96.39% (43931
fift e 85.68% 10.71%) , S RIEK IR, AW F
Xt S YRS FR B A R (S —HEP R F =
22.4,P=0.002; i HEF 4 F=12.8,P=0.002) , WA
L) 25 R = 39 BILRR A2 5 i = S S Y R A
HF (3K 6,P<0.05) , BTHk#¢.54.3% 1 19.9% .,

PLSPM 43 #2355 ( i T8 15 1 h ) D g B . GOF =
0.570, Z kM. GOF=0.654) /R T HE B kEAr | 13 B
AR E BT R Z A0 B A B, A e
TG T 1 B s M Dy e L 2 R M R g (1R 6 ik
7—9) AN R BE B AR AT, 20 S R T HiL i 9 e sh i T
RERERY 70.6% , T Z VR 63.1% (K1 6)

B B A A 7 Ak, 3 B AR PR TR (R AR R =
—0.606 ) X Hl 117 15 J5 20 4 Ty BE A 1 7] 14 Wl 2 5 ) (&
6,7 7—9; 5 BT A3 AH I R E0) , IF H A HEAH A X 1l i
RS D RERE 17 1) e R UK (1] 6,3 7—9; 811
FIFA AR R E) |, 3 U b 1fi 5 B s D) RE R IE
S0 2B K (K 6,3 7—9; S T A ML R %0 .
- S PO R X R AR R A P R i X e Y A
ST RERE A 1 [n] [R142: W25 52 m (&1 6) |, BE B AR X
Hi TR 95 R Sl T R R 071 1) ) T 5 A A ) T 1
S RERFIC 5 5

WA R A AR Ak, AN - R B A o (AR R Bk =
—0.640) X 1 18 5 s 2 W) 22 B A 7 A B ) B4 R e
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5 THEHWEESHES LIEIRERE FH RDA 47

Fig.5 RDA analysis of the arthropod communities and functional
groups and environmental parameters

L. SR 2. Wl 3. RUREL; 4. BRAWEEL; 5. 6FH 6. M
REARRL; 7. MBMERE; 8. EEERL; 9. OLARMRRL; 10 KM H Bk
Bl 10 IURE; 12, WL 13 REEFRL; 14: S58R 15 U
HIR; 16: BURRE; 17, FISR, 18: HUSRY; 19; BGRE; 20,
T uERE; 21, WEERE; 22, IRIARE; 23, RERE; 24 AL
25. MEURE}; 26, BUHURH; 27: BUR; 28. SHEREF; 29, WABIR};
30 ZRIERL; SM: RIS K EC: LIRS, SP. LI
Ki; FS. TIEARD; CS. LHEMED; SOC: T3 HLmk; TN, 14
S pH: EIERRME; TP, LMEAEE, TK, LA, HH, &
KESHE; HR: BRI HD, SRR

(& 6,32 7—9; 51 I A AHC R E) |, I H A A HLBI M T8 19 SR Sh W R 7% 4R A 1) s SR B0 R (2 9) o Tl

B AL T BB 2R TG R R

F6 EETFMHRIMEES BN R SMHAEX TEHE

Table 6 The relative contribution of environmental parameters to arthropod communities and functional groups

IR FEV& 454 Community structure 5 A F FEVES5F) Community structure

Environmental parameters TR/ % F P Environmental parameters Tk %/ % F P

HR 2 2 0.334 SP/ % 6.6 4 0.139
HH/cem 2.3 4.2 0.083 TN/ (g/kg) 0.9 1.8 0.309
HD/ (#k/m?) 19.9 9.8 0.026 TK/ (g/kg) 8.2 7.7 0.052
pH 0.7 2.6 0.176 TP/ (g/kg) 0.4 1 0.477
EC/(pS/cm) 3.1 4.2 0.104 FS/% 0.7 1.8 0.246
SM/ % 0.9 2.2 0.201 SOC/ (g/kg) 54.3 16.4 0.026

HH: BAEE Herb height; HR BAE & B Herb richness; HD: HARZEFE Herb density; pH: 13RI Soil potential of hydrogen; EC. 133
H 53 Electrical conductivity; SM: 385 7K1 Soil moisture content; SP: +3EEKIRL Soil clay plus silt content; TN: F3E4>%( Soil total nitrogen ;
TK +3E 247 Soil total kalium; TP 13484 Soil total phosphorus; FS: F3EAMHS Soil fine sand content; SOC: 1A HLEK Soil organic carbon

http ; //www.ecologica.cn



1482

#H

45 &

R =0

F0.587***

EILRIG A

GOF = 0.570

0.810%**
-0.332%

0.488**

.706

GOF =0.654

—(.873%**

Be EFHEmNZ

EILJE 20N
R2=0.631

O W aE mE

BEBSRE [ |
Distance I
sampling belts |:]

e ._

Soil
.
FAHEY) |
Herbaceous plant I:l
-1.0 -05 0 0.5 1.0
R Effect value
BB R |
Distance I
sampling belts I:I
o _I
Soil
L1
|
FEARKEY) |
Herbaceous plant |:|
-1.0 -05 0 0.5 1.0

R Effect value

ek RSN BT | DIEMBEAREY N T ES IR SRR E R B E

Fig.6 Direct and indirect effects of distance sampling belts, soil and herbaceous plants on soil fauna functional groups and diversity based

on partial least squares path simulations

=7

& 5 FiR PLS-SPM #EIRALER

Table 7 Final results of the PLS-SPM model shown in Fig.5

YIfiE#F Functional groups

ZHEE Diversity

- ..

B G i i o i ik o

Direct Indirect Total Direct Indirect Total

1 BE B — 1 0.096 0.000 0.096 -0.244 0.000 -0.244

2 BE B — R -0.809 0.047 -0.763 -0.730 0.143 -0.730

3 B R — W0 2H -0.332 -0.108 -0.441 -0.373 0.055 -0.373

4 T B 0.488 0.000 0.488 -0.587 0.000 -0.587

5 I RhH B 0.606 0.107 0.712 -0.721 -0.081 -0.721

6 FATHY) PR L 0.518 0.000 0.518 0.138 0.000 0.138

% 8 PLS-SPM HEIMRELLR
Table 8 Final results of PLS-SPM modeling
FH Type e Yk [ g _ TR ?ﬂjf%ﬁlﬂﬁxj‘%’%

Block communality Mean redundancy AVE
IIHERE Functional groups HE B R 0.000 1.000 0.000 1.000
-5 0.009 0.829 0.008 0.829
LAY 0.818 0.774 0.633 0.774
YIReRt 0.706 0.351 0.248 0.351
ZFEME Diversity PE B RE 0.000 1.000 0.000 1.000
+ 4 0.059 0.866 0.051 0.866
LAY 0.857 0.772 0.662 0.772
ZHEPE 0.631 1.000 0.631 1.000
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x9 NNEEEEETEZANRTREY

Table 9 Loading coefficients between observed and predicted variables

variables variables Sample belts Soil Herbs arthropods
iseht B A B B A 1.000 0.096 -0.763 -0.441
Functional groups + 4 FS 0.009 -0.971 -0.440 -0.717
SM 0.335 0.876 0.274 0.468
SP -0.075 0.881 0.407 0.624
FAAEY) HD -0.940 0.136 0.877 0.573
HR -0.407 0.581 0.882 0.693
lNiicis He -0.519 0.527 0.696 0.959
Om -0.179 -0.248 -0.056 0.182
Pr 0.178 0.504 0.163 0.315
2R HE B A R B A 1.000 -0.244 -0.730 -0.373
Diversity e SoC 0.009 0.887 -0.461 -0.588
SM 0.335 -0.968 0.316 0.552
cs -0.331 0.934 -0.281 -0.505
AN HR -0.407 -0.609 0.907 0.723
HD -0.940 0.020 0.849 0.465
ZREE ZREE -0.373 -0.588 0.691 1.000

SM. +3E & 7K & Soil moisture content; FS. FIFEHHRD Soil fine sand content; CS; SR ; SOC. T HEH MK Soil organic carbon; HR EARF
& Herb richness; HD: HAZE Herb density; He: f % Herbivore; Om: Z%E# Omnivore; Pr: filifE%# Predator

4 itit

A1 B R R e S R R R v Y R Sl P B AR 5 T

A FE 45 R, B 2% 1 L e T i DR B 1 0 L S5 2SR ) S A 2 B S G I # (P<0.05) ,
FERIN 2 km A1 3 km AR EBEEIN TR (K 3) . BB PR s BA B shae > %
FE R FUEH 0.3 km 11 km 4b,2 km 13 km 4b HIEEK B (£ 2 3£ S) ,FFELHRE 0K
B IX ARG S Y R LSRR A R B SRR AR A B B B SR BN 3 ke bt I T b B R
H(P<0.05) , —J7 X 0] BE5 S ALY = B B UIAH O (2 5) , 1 DL 2R A3 X R el A 1) I g
T U AE 3 km AR FASH ) B R T AR B REAT (P<0.05) (35 2) , BRI = il 59 - e sh iy
Wh Y AR R B S R R AR s R Y S A S AR | e AR BRSO
JE R MR R A 5, BRSO JFH WS R AA BE R E R I R AT
T B R S 00 e Y S VR S A Y T (1 2) |, O ELAS AR ik R AR ek Rl 45 il i T i s 1 &R
FATETROGAL Y LE 3 km AEAKE AT SRR AR T AR | S LR B 1 A A L
fhREAE D I 7E 3 km Ab 5 ST R A SR SRR 2 SR £ ( P<0.05) .

ESAERE o WERERIRAT 2R MRS R B 0.3 km 40 5 258 T HAMEEHS (P<0.05) , F B0 7E 14
pH EAR (i A B v ELAT 58 M sh 0 AR A (3R 5) , i 5 RS TSR 5 R — 805, AR, +
SR IX FAE KA g A A B R A R DR b e T R sh R R & A B B R 1 pH (Y
KFiZrEH, HHEER BRI 0.3 km bk, X 45 B s A K & B e Rk
4.2 REAT I R X S ke I Y SR Bl 2R A A R

HbTET 1T S ) A BN S FRF RO S Wt T 15 S Sh W VR 2540 o A A AR M R S BEHE AR L Hb T 9 i
S WIS ASt A I 1  E RAARR 4 (P <0.05 ) , R 3L HP AR %5 A v 1) i A 45 R A o ) Bl W) SIS
B 3 5 RN A O AR T R X R AR T 4G AL, X4k L D0 5T R B, M P R s, ST
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