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Effects of different irrigation regimes on characteristics of transpiring water-

consumption of three desert species

SHAN Lishan', LI Yi"* , ZHANG Ximing®, WANG Hui'
1 College of Forestry, Gansu Agricultural University, Lanzhou 730070, China
2 Xinjiang Institute of Ecology and Geography; CAS, Urumqi 830011, China

Abstract: The sap flow velocity and leaf water potential of three desert shrubs ( Tamarix ramosissima, Haloxylon
ammodendron , and Calligonum arborescens) , grown under three different volumes of irrigation water in the Tarim Desert
Highway shelterbelt, which is located at Taklimakan Desert of China, were measured using a heat-balance stem flow gauge
and press chamber. The sap flow velocity differed among the species and among the irrigation volume treatments. Under the
same irrigation volume, the sap flow velocity of the three species followed the rank order T. ramosissima > C. arborescens >

H. ammodendron. The sap flow velocity of the same species decreased significantly with reduction in irrigation volume. The

BE®WA : B K EHERRHL A 1ELW(2012DFR30830) 5 H AR e iR AR TR %07 0 M3 H (KZCX3-SW-342-02) s BHE RO R 1R e 1k
2415 H (2009GB2G100375)

Y5 B H#A:2011-08-01 ; &iT HH#3:2012-02-02

# WM IHAEH Corresponding author. E-mail ; liyi@ gsau. edu. cn

http ://www. ecologica. cn



18 1H] BASEIY AR HEBEXT = MO B A I A K AR B 5693

night-time transpiration of the three species as a proportion of total diurnal transpiration followed the order H. ammodendron
(18.68% ) > C. arborescens (17.48% ) > T. ramosissima (12.82% ). These results indicate that the water consumption
of the three species during the day can be supplemented through the sap flow at night, which results in increased drought
resistance. The water potential of leaf-canopy-root of H. ammodendron was higher, and the compensatory sap flow at night
was higher, than that of the other species and thus conferred stronger drought resistance. The diurnal variations in sap flow
velocity of T. ramosissima and C. arborescens were similar. In both species, the diurnal variation in sap flow velocity was
represented by a single-peaked curve, the sap flow velocity values were higher and the extent of variation was wider under

'. With an irrigation volume of 17.5 kg-plant™'-time™" the diurnal variation

irrigation volumes of 35 and 28 kg plant ™ time”
in sap flow velocity was represented by a two-peaked curve and the sap flow velocity values were lower than those of the
other treatments. The diurnal variation in stem sap flow velocity of H. ammodendron showed a single-peaked curve under
each of the irrigation volume treatments. These results indicate that water deficit occurs in T. ramosissima and C.
arborescens when irrigation volume decreased to 17. 5 kg - plant™ - time™', and the species adapt to drought stress by
adjustment of stomatal conductance. However, water deficit is not found in H. ammodendron at an irrigation volume of 17.5
kg-plant - time™" and this species exhibits greater drought resistance. With decreasing irrigation volume, the predawn and
midday water potentials of the three species gradually decreased at the same sampling time. The rank order of the three
species in terms of their predawn and midday water potential under the same irrigation volumes applied simultaneously was
C. arborescens > T. ramosissima > H. ammodendron, which indicated H. ammodendron possessed stronger drought
resistance because of its lower water potential. With decreasing irrigation volume, the daily water consumption of the three
species decreased gradually at the same sampling time. The dynamics of variation in average daily water consumption
showed a single curve during the growth period for each species and maximal water-consumption values were recorded in
July. These results indicate that the three species can increase their water consumption in July in the hinterland of the

Taklimakan Desert, and thus adapt to the arid conditions.

Key Words: Tarim Desert Highway Shelterbelt; sap flow rate; water potential ; water consumption
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1.1 W5 IXARAL

B HLOR VB IRN BR VDT B T 37°—42 °N 1 82°—85 °F Z i), FEA LB IL | 990 84 °E 54T TH s fi s
Tz, VDB FEAGIR T XUV T A S V8L 6 44 T I U0 U0 A= Tl R D 4 3 B8 T 45 1) T, 1994 4
FEURE VD TSI FE I b T B VD 2 Ak 50 00, B b 4% ) st b 1) FH =5 0 10 B R K EA T i AR AR iR AR
FE0 3 H — 38 B VO EIREE (K B A A H AT SR TR MRR VDAL 3 RV A B AR
B MALYIRD , B I 221K 436 km, SR TE 72—78 m, M BTN 3128 hm® | ARAH 1 A B 1800 A THEK , 2
TR A — SR @R RV B SR KL

AHIFFE R WA T H ERR 2 BB s A 25 b B 5T TS v DB 5 3 (39°06 /N, 83°40E ) AR T A 15 1 A
W XA 12.4 C,—F i A8 7 Ay, AF#AE 28.2 €, R AN 12 A, AR
-8.1 C , Wi i SR 45. 6 C, B ER/ <R -22.2 C, 24 =10 C R 4621.8 °C, TLFEMI N 283 d,4EH
TEATH2571. 3 h, [ K i 36. 6 mm, “FIIMIXTIREE 29. 4% , IEEZE K& 4 3638. 6 mm , P X 2.5 m/s, i
KBE XGE R 24.0 m/s, 4—8 H MNZE S KHEH 3.2 m/s, KRS E | KR FEW 7L R+ 000,
AP A R B TR A 5 R AU A T X R e 5, % B PR B 5 A AR AR, b T 5
R s R K E A28, IR B M A0 AN [R] I A BT 22 5%, 46 K i sh Wb = R4y B it oy 1. 26—
1. 63 g/kg, 76 N ZMH/R I IAL 1= ez e WD 1], — i HAT 20—60 cm,
1.2 Wk
1.2.1  FEHLJRERR I E SR

BRI X 42 o 2001 AF Fp A 1Y Bl AR T, oA A W AP R Z AR (T, ramosissima ) (R ¥ ( H.
ammodendron) FEAARTPEAA (C. arborescens) , M5 K 1 mx2 m FTIEIRAS , 757% FEHIE LAY = KRB0 4%
PEF e 3 SRR AT A [ T I F AL B 7 b 32 B SR O T RK SR T, AR RS HOE R AR K
1.2.2 R

RIS OLFE 3 Fh e &, AR R T 1 AR I A 3 A0 B, AbFE 1 FNAR B 2 BT R 430
17.5 kg #&7" - KT (W1) 128 kge #R7 « W (W2) , AbFE 3 DIBRATVD IS M 1 i IR 45 B0 o Ay S, K oy
35 kg AR - IRTN(W3), FEBEEIEIR S 6.9 .10 % 7 B 15d #ERE 1 K7 .8 A T AR S &
BB 10d EBE 1 ¥k,
1.2.3 %%

(1) Z5T0 B

ARG R FH 2 [F Dynamax 23 7] 1 Flow32 ZE I 28 G0l 25 T, FL00 e i R HOP- A vk, $0OF fliy
TR B AR A AR LS 2 Sk AR B E A 15 min 0% | IR R AL, N 4 H 22 H IR
3 FBIYARRE Y R T ROR A TSR, 210 A 18 HE5H, AR FRINE 3 Bk,

(2) TR

FKHIE 1% (PMS. Instrument Co. Model 1000, USA ) Il 22 AFL#k b &35 iF /N AN [RIAE A 7K 35, 3 FhAEL 4
REFPRERIIE 6 PR, 4k 3 NEEE , 5—10 HRIREKZ )G 505F 6.00 F1 14 .00 W E — R I R AT 5K

(3) ZEMEHE/K BB E

A 3 0 2 R — s B N R 2E TR B B R F, (g - em™ - b)) MK VRO T RN 25 R AR
S, A LIRS B (H) N B S BRFE K &

Q=SxF,xH

(4) HHEF KRR E

5—10 A ARRGEK 3 d J5 R A RABUREME T AR E I 13K, R ER L2 (<5 em) BRI
FKH)ZUT %300 em R BB AR, 25 15 A H)2, P RZLUT £ 20 em 2H—J2 20—300 cm %} 20 cm
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H—REdat 14 2 BEEE 3 K ECFEE,
1.3 Hdlab

RGP SPSS #5475 22431, Ducan ¥4 T 2 8 oA, I FEHERRNC,
2 ZER551

2.1 RS K IR i 2 22 5 BNES
A LR R B UCHEE 3d A LR 2 1o i

IR, T LU i, 4 B4 F MK 2 g s

BB AL A KL, £ 2 100 em X —Ex 4 m}? ]

B AR EERER 100300 em X —BERIERK £,

RELEET 2B, LS K BB A B 20—40 B

em X—J2, FESWEM AT T Ak

ST AL B 2 RNALEE 3 (434 e K i I Ak 2 "0 20 40 60 w0 ‘ﬁ;ﬁﬁ‘;‘) ;601 ;Sgtif"rizo 240260 250300
ShbE 3 ZRVEAR R E (P<0.05 df=4) , XF&AEFE 4
PR R0 A A K AT 7 24007, 5 R e R A1 ARLEIREEAAROTHAL
)% ﬂl %%j: J%' £ 20 em JX: )% % ﬂ‘ﬁﬂ IEJ E’\Ji i% f—:’.\ﬂ( i % Fig. 1 Vertical distribution curve of soil moisture under
SEPEERAS 353X AT RS PR e e F VDR —
i RIS, TR ADEIGR A K WA R 2 LA, N A — Bt R S K B 22 AR B,
100 cm VAR, &AL BEA A [R))2 385K B 1 22 St BaAR A 58385 33 AT BB 2 PR b 97 7P A 9008 SR B 1 2 v
J5 2, HEBEXT 100 em LR URJZ 1 458K 2 52 ma AN, DT (454 [R] 57 b 2% 1 T IR 2 R3S oK AR LR R
{HHE 20—40 em X —Bt+ 240 1 FIAbHE 2 ) 38 & K i W KT AL EE 3 19 35K & ;40—60 em iX— Bt
FAL PR [ ERAFAE I 35 2557 ,60—80 om X —BtACFE 1 IR TAbEE 2 FIAbEE 3(P<0.05 df=4),
2.2 ZETVRIEY R B 2 ] ) 25 57

F1ohT7 A LAESE3 d PR TR TTE R YR AR 2 R 25 W nl LLE e b3 9
TR B8 22 A G 25 TIOR3 Wi, HL2E 5 W8 . 7R 8] Z2 BRI A TR AR U0 35 4 25 1 it
RICWEET HWIE B E KT RRVEBAE TSR A B35 25 5, 25TV R 1 e 22 B i Tk i
B/ T S 2 RN, L 3 ol e T A0 7 A5 R i A T VR Rl AT R 2 S R R 1 0 T O
b AELI AN [ YR e o 3 o TR D 3 T 2 S, A R I e 174 i/ LR R AR A, A 3
BV R LA 1 2> T 709% , T AR VD53 288 i 22 0TI F1) Y0 JAE 18K 23R ot e Tk k110 0/ 0 i 88 A T e /N

different treatment

x1 EMMERERENETRRERHZ0D
Table 1 Effects of plant species and irrigation amounts on stem sap flow velocity

RN T SFHIZETWRHE/ (goh ™ em™)

Factor Means stem sap flow velocity ¥ F Sig
YIFP Species LR T. ramosissima 80.87+3.48 a
TEARY P C. arborescens 75.16+3.04 a 2 153.5 0.000*
Witk H. ammodendron 60.00+3.01 b
QLB Treatment Wi 32.42+1.59 a
w2 64.28+3.01 b 2 153.5 0.000 *
W3 83.31%3.53 ¢
Bl xAb B Speciesx Treatment 4 6.96 0.000 "

FR BRI AR EDR ; BB K P<0.05,% Duncan ZHE KK, AR FHFRRZEFBHE(P=0.05), a KIKBEEKTD, ¢, ;£
oW1 AR 1 LR 17,5 kge BRTD - kTN, W2 O AbE 2 HOEME Rl 28 ke BRTT - URTY, W3 AREE 3 HLBEIE K 35 ke R - W

2.3 ZETBIRAEREL
207 A EAARRREBAIET 3 P 25 TR EZE 3d FHK (6:00—20:00) 5 & (20:00—
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6:00) [ BT, NRATLIE 1,3 R Y R (0281 i A — a2 ], R0 MR (18. 68% ) >Te AR U 55 4
(17.48% ) >ZAARMN (12. 82% ) 5 HLIRl—WERE i 55 A F R Z 04 2 57, RIS TRACR D #4> 24
A, [7)— P PN ) VR it ) 2 B A7 7 0 2 S, VAR o 1) o S 3 e 34

2 K7 H EAESE 3d AFFEBE AT 3 A 2E TSR B R Ak, N AT LA T, RIR P Fp
K A3 Ab FEELAT R[] () 25 T 0 R B sh A5 46 S0, 70 T I S A R A I 0 (A B 2 A 3 3 ) Z2 AR AN 7
AARYDH A 25 W R H AR AR SR R] , St P iy 2 | R0 R AR v EL AR PR B , A 8 .00 FF 4 Vi 3t 7K
RGN L TE, A ZE A 18 B R A IS T UG B R AIG , A (R 240 ELAT — o YR U o 5 ZEVE TR i B/ N A O T (Ab B
1), AR A (TR TR SR A, (H H AR R4 K, 8 .00 TR BRI 4 L, i 2R 28 A7 ik B — A i e, SR 5 4
R, 31900 247 O 2R SEAT [0 T4, Ka) AN BH el () SO R il 28, HL#% ) A — 2 IR 2R, A
7 TR e S MR MR ZE IR R F AR MR AR — 55, B 8:00 IHBI R TP 4R 1 TH, 1400 547 385 5
U 2100 LLJG 5 22 AR, H) Jlg F0ge 7R il 28

£2 AEEBEET 3 HEEEMNERRBSE

Table 2 Transpiration characteristics under different irrigation amounts day and night

A LKA T. ramosissima VA C. arborescens ¥ H. ammodendron
Characteristics Wi w2 w3 Wi w2 w3 Wi w2 w3
PRI SR/ (g/em?)
Quantity of sap flow accumulation 932.13 1833.32  2170.62 807.81 1522.12  2036.80 209. 64 479.91 679.76

in the daytime

FIRIB I ER/ (g-h ™ em™)

o . 66.58 130.95 155.04 57.70 108.72 145.49 14.97 34.28 48.55
Sap flow velocity in the daytime

Quantity of sap flow accumulation in 124.26 251.66 371.82 163.74 324.70 447.19 43.29 113.89 167.09
the night time

IR/ (g-h™ em™)

12.43 25.17 3718 16.37 047 4472 433 1139 16.71
Sap flow velocity in the night time

BRI R 5 e KA LB %

Percent of quantity of sap flow 11.76 12.07 14.62  16.85 17.58 18.00 17.12  19.18  19.73

accumulation in the night time to that in
the whole day

W1 ARHE 1 PR N 17.5 kg #R7' - WY, W2 AbEH 2 HEEBEG: 28 kg AR - WRTY; W3, ADEE 3 HIEMEE N 35 ke AR - KT!

2.4 AREB AT 3 MAEYIK AR

M3 AT LUE R AP a /K S B B 2= S b i) A TR TS, R RS 1) A () e e 25,3
MBI ) IR A7 i /K AR B B 6 R TR 4 el T AR | ELRE A A2 12 3 AL A [ i ] A B 1 8 7K 35
PIRE/NTAE 3, [Fl—RERERE AR 3 A 090 R PR K S BE T 1AL (LR B SEdi A 3 4 22 £k
AT AR AERRAR . 3 rPak n] AT | () — i 0 S AR ] [R)AS [ 0 R O = 2P R K 53R B
AARVS B> ZAAEMISBAR
2.5 ARREBEZCET 3 MY B AEK A2

M3 FTLAR AR AR AT (]S [R5 26 F T 3 Aol B P AL B bk G /K Bk 4) 5 8 Wk
AR T I 5 7 22 38T A - ZRAEMIAEAN R A 13 bR R K IR B 2525 5 10 A A BH 1 A9 Bk HFEZK
W E T AR 2 FAEBE 3, FRARIPEIAAE 5—9 H 03 bk H /KR BIIFF e R 22 5 {5 10 A fy 3 Fkb 2L
ZESHERRAN R . X ATREEICN 10 AT ACRIDBPR C 2T F iR T, HEA AR KON, X AR K i A
Ko BRI AR BN H Stk HAK 22 R BE 2% 765 .9 .10 A AR 1 54082 AbBE 3 771 B35 22
S AP 2 SARIE 3 RAEAE B 22556 7.8 0y 3 ML IRIAIARAAAE B 225 . K3 5B AT LI Y | [l — i i o
PET AR 3 Bl iropi i bk H AR K R st g R ih 2k 7 A K B
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E2 AEEHREEGTIHENEZTRRERERETHL
Fig.2 Diurnal variation of stem sap flow velocity of three plants under different irrigation amounts
R3 AEEHRSLET I MEYWKBERMEILE/ MPa
Table 3 Compared of discrepancy of three plants’ leaf water potential under different irrigation amounts
H 1 Month W1 w2 w3
TH R ZAEEN 5 -1.59+0.04 ¢ -1.34£0.07 b -1.1820.04 a
Predawn water T. ramosissina 6 -1.88+0.08 ¢ -1.53+0.04 b -1.27+0.07 a
potential 7 -3.12+0.27 ¢ -2.83+0.04 b -2.5120.07 a
8 -2.69+0.13 ¢ -2.29+0.07 b -1.92+0.06 a
9 -1.88+0.06 ¢ -1.67+0.08 b -1.48+0.04 a
P SINUEGES 5 -1.30+0.08 b -1.1620.07 ab -1.1420.03a
C. arborescens 6 -1.31+0.08 b -1.22+0.03 ab -1.20+0.07 a
7 -1.88+0.06 ¢ -1.67+0.08 b -1.48+0.04 a
8 -1.59+0.02 ¢ -1.48+0.06 b -1.38+0.01 a
9 -1.53+0.04 b -1.45+0.03 a -1.37+0.21 a
R 5 -3.58+0.04 ¢ -3.36+0.07 b -3.1620.04 a
H. ammodendron 6 -3.73+0.06 b -3.57+0.05 ab -3.43+0.04 a
7 -4.14+0.08 b -3.93+0.06 a -3.8120.04 a
8 -4.12+0.05 b -3.91+0.04 ab -3.75+0.03 a
9 -4.00+0.06 ¢ -3.83+0.03 b -3.33+0.06 a
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A 5> Month wi w2 w3

g KB EZ5 23] 5 -3.09+0.09 b -2.96+0.05 ab -2.45+0.05 a
Midday water T. ramosissina 6 -3.39+0.04 b =-3.12+0.15 ab -2.85+0.08 a
potential 7 -4.19%0.14 b -3.74%0.07 ab -3.53£0.09 a
8 -3.98+0.02 ¢ -3.73%0.04 b -3.48+0.04 a

9 -3.83+0.04 ¢ -3.69+0.07 b -3.39+0.10 a

TRARR P 5 -2.27+0.06 b -2.15+0.05 ab -2.10%0.04 a

T. ramosissina 6 -2.39+0.04 b -2.34+0.04 ab -2.25+0.05 a

7 -2.56+0.02 b -2.38+0.07 a -2.33£0.02 a

8 -2.52+0.03 b -2.34£0.02 a -2.28+0.02 a

9 -2.48+0.06 b -2.1720.05 a -2.0920.03 a

W 5 -4.06+0.10 b -3.99+0. 10 ab -3.70+0.14 a

H. ammodendron 6 —4.83+0.04 ¢ -4.63+0.02 b -4.38+0.10 a

7 -5.85+0.03 ¢ -5.58+0.02 b -5.35+0.03 a

8 ~5.67+0.06 ¢ -5.53+0.03 b -5.33£0.02 a

9 -5.08+0.04 ¢ -4.90£0.03 b -4.65+0.04 a

F PR TH bR 2 Duncan ZTELEKS , R TREFORE T BE (P=0.05) , a fRIKEFKRT b, e, ds W1 KA1 HHEWR I
M7.5 kg BTN W, W2 AT 2 FLEEIE AL 28 ke- BRTT - KT, W3 OBARTH 3 IR N 35 ke BET' - K7

3 itig - QL o RREE2 —a GREE3
LM AL TV F R PR AR I R i 3000 ZHEREM Tamarix ramosissima

= PR LIRAI SV (LA R 2 20
FIRIER, AERINERERLAPE T 3 AR T oo

L e G B T T Y
T AR T A R U R LA E 0T

T S R T AT G B0 IR R 5 2 T

(KA PR A SRR ], FLAFh 2 R B 22 5 Wby =8 10T

SEF WO B3N T SRR AT AR £ 4000 [ 18 Hatowion ammodendron

VFE I RN TERF SR IS I R HE LR AT 3000
S B 75 I BRI AR A ) ) 2% S AL g 2 i 2 s 2000
BRI A B ke R ey TS
H B MIRL/ N S8 XS L 93 ol A FE AT 32t BT A Y O eves
W FEG I H XK R R0 X
AP FREAR A RAFTE A E EME B AR, ¥ H3 FRERREET 3 B RkROATYE
A6 4y e B DR P ] 5 L R 25 (5 2 Fig. 3 Montl‘lly variz.lti(?n (Tf daily water consumption of three
AL, ELAIRRANTR] A oK AN ] 8 18] 26 19 A7 e W . 22 plants under dierent frrgation smonis
S, BT SR IREE AR B 20 T o 1) B T B, X TR ) A7 A THBOL , AN [ 18 5 3 A [ 0
— PN LR A 3202 th T AT R T - AR Bk 3422, H I8 R AL G HT , g I 7K Rt B2 9T
ASTEIH SR | B TR AEAE TS 23 PR 537K G5 AE — B 18] P A5 2l 1 3 b AR Sk AR T B T J0 ) 4
UL, BRSO K A AR 506 LR B2 U 10 AR A 1 2R SR B, A A A Ak Tt B
FARE, T UTER ) PR B R ML 31y, W] LADRAME YA N 197K 3 B il | K PR A2 13 ek 38 2 0P 52 45 4
A FALRE , MR T RAE T, AWFSEINGE 18 BUR VD PEA BB 3P0k 3 RS A i B SO IR R e, B 3
FRVEAR BB I ZE 1 i — 2 HL ], BN R (18. 68% ) >Te ARV 3 (17. 48% ) > Z BRI (12. 82% ) , %
RAERS e P TR s T 5 I AU 2, R R K 53 TGk S A S8 FERR TS SR AT — 5 I Wit LA AR 58
ARV R IR 7K 3 E 5932 0 RS A 7 e (L ) £ T8 VO R R BB 45 O MR M /K B ( 3 3) L )
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T - - AR A K 34 22 MO B IR AMER B S R b T REL DA A 007K 3 B fpte | SRR 5 A0 S

— N AR M A ARG AR, — T 2 R N BRI, 55— 5 i 5 1 Y
BOKTEOLE VIS 7 HRAUK RPN, 2818 B A A 5 g i 26 ; £ SR IOK 2 it A EE H 0B 2 5
b JF B 2 XU 0, AR R EK oA I, AR 73 5 SR Bt B, A6 A Z i A 40 i ]
B30 7K AU R B A ) AR AER | AL BT B B 0/ Nl 4 D AT, 2RI SR B PR 2 R B R A Y
RIAE RAF KGR 56T 28 I A 7 v /8t IR, TTTAE 7K 43 75 IS | A ) i) Z8 0 i 2 25 th B 2 0
(B2 AR A @D R BT T R (1) 2 o 3 A T S M P E 1 I ALK 1T 25 % H kR
RN R 25 A R R R 5 L, AR ¥ 2 R AL B T M6 R Jon T T RAEAL (R
H A A3 52 U0 ARS8 A T R A T AR R I H A8 Ak A WU 58 20 W R A7 AE < /AR
MR, AT R R BAEMIAT AR YD B3 ZE AR H AL e B O 35 A1 28 kg- BRT' « IR AR R A5
WY i 2k, TR G, U AR A A (R 32 21K 23 i, RIZ P A ik 2 25 05 T © e 2 P RN E AR BB B AR
KA 2, AT 29K BEUR I A B 1 6 2 A T HE R ) STk > B AR AR DB R (L2 0 o FE R 7 e TR Ay
17.5 kg» B« YT SRR 22000 H AR B XU R th 2, B AR R AR RS2 B T aa DA, 7
PP PR REATE BRI HHE LR AR REIR T 17, Sk AR« KT, HRARAE 3 FHREMEREAC1F T 22130 H AR f ki
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BrBAE R,

IKFAEZFRARFPIK TP IRDL BT — AR, B A0 e AR 2 DA D - S sl 408 4 i ook o A PR BEEA T IE
WA BTG T ROKFAAT LU WA MK 73 B AE BL , 25 7K 35T LAS BRABE ) 327K 23 it O R BE AR TR] IR
IS [ E It i 25 1 T 3 b B 3P MAB )1 R K AR i 7K ST 2 I A - it 8 I8 o p) i/ T A1, X A7 5 AL
IR AR 83 30 MU, 5 TS AN [] 38 55 7R B 2 PR ) I K 4 B 5 7K 0 3 B8 ) 5 628 AR 1 45 2R —
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