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Study on evaporation variation of jujube trees under drip irrigation of jujube and

cotton intercropping in an arid area
Al Pengrui, MA Yingjie ", MA Liang

College of Water Conservancy and Civil Engineering , Xinjiang Agricultural University, Urumqi 830052, China

Abstract: This study was conducted in order to clarify the characteristics of soil evaporation and water dissipation in jujube
trees and intercropping trees. On the basis of field experiments, we examined the changes in soil evaporation, meteorological
factors, soil factors, and boundary effect by means of micro-lysimeter monitoring of the soil evaporation of jujube trees and
intercropping. The following results were obtained. Soil evaporation differed at the different growth stages of jujube trees.
There were significant differences in soil evaporation and transpiration between single and intercropping trees, and it was
generally higher in monoculture than with intercropping. Investigation of external influencing factors indicated that the soil
evaporation of jujube trees showed a good functional relationship with solar radiation and soil water content. Although the
daily average temperature was related to the soil evaporation of single cropping trees, the correlation with intercropping was
poor. When the boundary effect of intercropping jujube tree was analyzed, it was found that intercropping cotton significantly
affected soil evaporation between intercropped jujube trees, and the leaf area index of cotton showed a good 2-fold
relationship with soil evaporation. To some extent, this study reveals the advantages of the intercropping model, which

provides a theoretical basis for reducing inefficient water consumption and improving water-use efficiency.
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TEAC K R R b | 28 B (RRIE) 132 K S AR 7808 ) J2 R K r i FE I 2 Hen ==l
T B RO AR A B A 7 AE R BE O A5 4 B PR 1) b B8 A A s S FR 2R PRS2 i T Jl 1) 4 A
IKAR IF A BHES SR A KT K2 B fE L, 8 TIOR8 KIENE . ARSI R e
BV RR I e e B DA M ek S SR ERIE AR AN TR i 2 S S (EL o 2R AR A P R s Y
40% LA 1 DRI 3 A3 RE K (RRIE] - HEZE R ) T K 3 R AR R JR AR FH 4 7K =l HLA
B

(AR Tl Al 3t ™ ) BB e o3, by T Al LR AR A i 3L 2 CHAMFIRE RS, Sk IR
ARAEYLRL, AT RAF RIS AT SO RS2 ENAMEE AL, TEENAMRZOTTE R, & T AR ) 28 R 5
FEAE AL TR/ N SR AN E Y AR R R R 2> 7S FILER B> S e i S, 45 -
PR E Al RSN PR IF] LS R B OGRS 5 VR LIRS T 1) 224 R b ] 5
ARSI R DRI LA R ST, Pl TR B S AR Ay B VRS A L, 7 A A AR ]
SeAr R R LITFE RN 22 5 A SEAEY L A A N A A R A= B 30 A b 39 2 5 52 i) IR 3R v LA
MG —mbrifEf i, B LB X ARMAZ SRR AR ) 28 A H i ATR ABFTE MR

AR 78 K A% (Micro-lysimeters, MLS) I 378 4 , I ad i W 1T 10 5 R S8 o0 i, LTSS ]
VEZRAE T PR IE] L e A U SR — g 0. BReAN 7 I SCAR B A R0 Tk o AR SCR T MILS 0 7 XA [ 4
B CRR I 128 4, 3t 5t W AT E AT AR IR] 3928 4 55 A ey i T AR 0, 2 B R I R S 1R AR 1 G A
JE R A 5 TR PR AN [R] ARG 30 AR 8] 3928 i A2 (AU S i [R5, e 2 A A T 330K
SRl i E A A RE BRI BE AT RE A4 el JCASORR ] b S R R B RS A AR

1 #MRERHE

1.1 Bk

RIS T 2016 4F 4—11 F 7EHFrm B 5o 70 i X 20 A b s AR ll R~ bR S 56 B N 61 7 (80° 147K, 41°
16'N VR 1133 m) o 3050 DX - MY (8 Bl PR il ity T R B AU, B R 22 80k, il X b 3122 ,0—100
em UL 1, H R KRGS 10 m,

®1 HRRTEFRUMAK

Table 1 Soil texture components in the study area

e i FERAR L] Soil particle size ratio/ % - HE
Soil density /(g/cm’) <0.002 mm 0.002—0.05 mm  0.05—2 mm >2 mm Soil properties
0—20 1.38 7 56.5 36.5 0 iR e
20—40 1.42 7.2 67.9 24.9 0 iR
40—60 1.4 2.9 15.8 81.3 0 b
60—80 1.38 0.1 1.7 98.2 0 Yk
80—100 1.35 0.2 8 91.8 0 gt

HEAEY AL , SRl A BB rh 49 5 SRS R R WIS 5 4, MRAET 2016 4F 4 H 19 HEF, 11 H
3 HOHR ; A0 T 2016 4F 4 A 24 HFEABZE, 11 A 15 HYOR, AWAERIE 1 m, A7 4 m, mg b1 S0 Tk e
VEWE IR T 0.3m, HRAESR A —BE 145 4 17RPHE , MREE 8 em, 1THE 20—40—20cm,, [ /EFPRE A KA
TR MER A B U 1, RS B 4 AR N PR 3 AN, VR HE W L 2, I K
VRS FAR Y M S PR I A T
1.2 EFEhR
1.2.1 HIEEKE

E A 5T 2B . AR AR AR R K F B AE T 7E 0—100em + 2, I A SC FEHF5E 0—100em AR X +
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Table 2 Field experiment design of jujube tree/ cotton

AT BB 23] £ (Bl RIRTTW A it
Growth period Germination Florescence Young fruit Fruit development Mature Total
R TEIKER
- H {g_k/—;@ 35 35 35 35 35 280
Jujube Irrigation quota/mm
S v
LSy ) 2 2 2 0 8
Irrigation times
AT BB Hi ] ] 13 Fe i) i S &t
Growth period Seedling stage Bud stage Florescence Boll period Boll opening Total
] r‘—;r‘ﬁ
ik {g_k/—;@ 37.5 37.5 37.5 37.5 37.5 187.5
Cotton Irrigation quota/mm
S v
WKL 0 1 2 2 0 5

Irrigation times
72 A AR AR AR S A L
Z2M2 b AR I AR A AL HE R E A
Z1IM2 b # AR I AL 50% HEBE bk, AR AL AR AR
Z2M1 Qb AR M AR KR AED D 509% T I ik
T R A S AR A TR KA B, PRI A AR B A A TV

k!4
Hofgt Lt Hi i
| 800 | 700
4000 |

B1 ER/REEMEMEEXTE

Fig.1 Intercropping jujube tree/ cotton planting mode

ET.=1+P~-AS-R-D (1)
AL ET, HEYIZEECE (mm) 1 AFEERE (mm) ;P HFEN & (mm) ; AS i HRE KR (mm) ;R #%E
i (mm) ;D HIFEZES S (mm)

AT 7E T 5 ORI 0 , R AR A 0 mm, bR KSR S 10 m, IR)ZB I EBEEH 0 mm,
AR K 2R A TRIME-1PH 387K 40D 22 Geil i o 3007 B[] kg B Uk K A 5, WO e /s i, >4k 2
W 3 4 Trime FRIMAE , AW ERAEAT 1 5 AR, 43 B0 BEAE BRI EE A T 30,50 em ZbFI1T1H] 30,50 .70 cm Ab;
HREAEATE 7 A, 53 0 A0 T AR A RRR (] BB T 30 .50 em 2B F14T[E] 30,50,70 100,125 cm 4k,

1.2.2 W -gEzEk

FRIE] 3825 & R MLS (78 & 4% ) A TN , A B B o0 AT ) BR8] 8 — A, BREIFE A 50 cm, 17 H]FE
B 40 em, MLS(fIZE & %) K PVC B, AR 15 em, AR 11 em, ZMAFAE R 20 em, N2 12 em,
YRR A5 K P 2 L A (T [ 5 PS5, SR B AR, 2 2 0 IR 2D I s JICHR  ik
ASMEN HR R 5 ML R AR5 8K 1000 AT EE R 0.01 ¢ 7 RFARE . AT R IA] A0 B2
FARAE YA, P76 mm VR 120 BOAR ) 78 &

AT ZES 2 PR 3K 435 8 1B - S8 R A — 3, PR AR R R 48— 5 A R 37 220 T A A
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1.2.4 S50

] Watchdog /NI F 3342 vl 4 R A5 A SN AR 58 5 B 48 % AR 5000 , 30 min JUE —k, H
A F AR 5 SR ks L 2,

1] [
-— 3
— BB R AR
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BHNWRR AN B
Reference crop evapotranspiration/mm

2 RBHSEEMEREBERRMETNEDR

Fig.2 Daily and monthly changing process of crop evapotranspiration and precipitation

2 EREH

2.1 A[FEAEFET YRR 78 K A

3 ARG N SR B I BAE Y& SRR 82 ki R BIC R . T TRIME & 784
TEAEFP Y KA TAR U, A S5 — N H A2 e RS e P A 25 IRl 5 H 22 H 22 mi5 38K o AR A1 5 A
PRIE] 4128 % SCIME . 9 H UG 2R T ZEHEA 3K AT HE K, S0 2 A BT, e 1w S T
R ] 2R R MLS L&k . ks 9 7 403 LS R IE] 328 % &

FE 3 AT LAF Y, BT 2R S R A TR, 22 Z2M2 Z2M1 [ 3 AN Ab BRAR A SR L S 2R
HHATZE S, H M 328 K BE 1.40—1.47 mm/d Z 0], H ¥ ZE8RAE 2.79—2.92 mm/d Z i), BB+
SRR A 32K 5 ZE R FUOI TR 48%—53% 22 6], Z1M2 R B H TG B A/ | 78 ki S 28 R A TS
H AR E AAEI S, = A FRRR ) 2% % TP IR R 22 53 | SVERRA) 2% & TP IR I 3 o TIRERR R 25 %, 22 IR 7E
8%—10% 2 18], 156 B [RIVE AR TF 4 X AR IR) 2% 2 7=t — s s, (LR E) 2% & T 4 B0 R R, JF — B AR 22 3] AR
SRERH XS T AL 2 1 RIVEAR AL 3455 | A Ab BAR (R YR 51 20 em , XM RR A 28 & AR

SO, HRE A B WA HERS AR AL Rk R TR B R T | 2 T B AR (R ) 2R, SRR R 2R R
L —E R B T %,

AR S B IR AT AR T, FRERR ] R 48 K 7 B 2R R 1Y 50% , R VEAR ] - 428 % 4
SRR Y 48% , Ff. [RIVERRIA] + 39825 A 22 S W Wk | TR (Z2M2) AH LG T80 AT DIsiZb 2 32 mm 3828 A 6
PRI b (B VE AR ] DA AE— i A B L /D RR B 25 % el AN I B 7K AT FE

Skt AN [RIE K 8 BRASBA T AR (DA B 2% % A5, AR SO IO A= B b 5 30 (FE I B RS0 R ) B 3
RRIA] + 49828 & BT R LG, LA NI 3 R, m 3 AT 45 AhHE H AR R 2 R RN R 225 72M2572M 1
SZIM2 Ab PR FRVERRRIZE A B 2 v TR, TAIVERRA) 28 A it S /K B 3 DDA OC Y AR K =1 K
B BRI 28 R BT o RFEG Z2M2 R ZIM2 Ab3 e 3 22 /D A R L R 2 BR IR 1) 28 % 7 AR R
Wi, X FATIA], AR AR AT — R K A AN, 5 e R 4 2 R R A XI55, X B Z2M2 T Z2M 1 AhHE,
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TE A AR AERE K i 2 ), AT PR IE) 28 e B A T e (A 8] R MR R s, I D T el DA
TEWE AL, A AEAR DX FH 8] 25 7Kt AR XA, AR AR DX K e AR X 0 e, A K 3 A A AR i 7% fr e 3 47 1) el
TR R AEAR DX, 52 R0 AR JEE 5 , R[] A AR AR X s | 32 S R L5 58

®3 FEMEKHTENSEENBESRANES RO EARBRILHXR

Table 3 The relationship between actual evapotranspiration and soil evaporation and proportion in different growth stages of jujube trees under

different treatments

EFIE i 2 S a4 i 4l PSS L] TR Gt
Growth period Germination Florescence Young fruit Fruit development  Total
AbF H 5/22—5/31 6/1—17/5 7/6—8/3 8/4—9/15 5/22—9/15
Treatment K/d 10 35 29 43 117
ET, 27.19 160.61 129.94 161.80 479.54
H¥ ET, 2.72 4.59 4.48 3.76 4.10
72 b3 E 14.75 86.74 65.60 55.76 222.85
72 treatment E, 1.47 2.48 2.26 1.30 1.90
ET 27.92 148.31 128.63 139.17 444.02
ET, 2.79 4.24 4.44 3.24 3.80
E/T 53% 58% 51% 40% 50%
72M2 hb 3 E 13.98 70.53 54.48 51.73 190.72
Z2M2 treatment E, 1.40 2.02 1.88 1.20 1.63
ET 29.21 128.97 119.23 125.41 402.81
ET, 2.92 3.68 4.11 2.92 3.44
E/T 48% 55% 46% 41% 47%
Z1M2 kb3 E 12.82 55.41 48.79 39.29 156.31
Z1M2 treatment E, 1.28 1.58 1.68 0.91 1.34
ET 29.21 93.17 111.07 127.29 360.74
ET, 2.92 2.66 3.83 2.96 3.08
E/T 44% 59% 449 31% 43%
Z2M1 AbFH E 14.13 70.05 53.01 47.04 184.23
Z2M1 treatment E, 1.41 2.00 1.83 1.09 1.57
ET 28.54 123.64 121.08 119.44 392.71
ET, 2.85 3.53 4.18 2.78 3.36
E/T 50% 57% 44% 39% 47%

Hort £ A B R 28 & i, Stage total evaporation ; E, K H ¥J7% % &t | Daily evaporation; ET A ¥ BE B 28 #L &, Stage total evapotranspiration; ET, A H

Y ZE R , Daily evapotranspiration; E/ET Sa] R K S MR R I E A , Percentage of soil evaporation to total evapotranspiration.

2.2 TS KE X RRIA] A 2 A 0 5

IR I AR R AN e ELRE R K 2R R TR - 3K 43 (RIS K ) S RRIE] 428k K R
I T AT AT, SR PR 3R] 28 S M R B, il sis) U5 R 3R 0 PR ) 38 28 K iR S ), AR SR
FHRRIE) SRR 28 B/ BT ARGRBRIR) 18268 & vk B 53R )2 IS /K (0—10 em IR RE /K &) HE474H
KNI, S 2 L2 & ET, 2R FAO #7219 Penman-Monteith 2A30T 15

*4 TEEKES E/ETHXERR

Table 4 Soil water content and E/ET, correlation analysis

LEPEX 3¢ 72 b E Z2M2 ib Z1M2 kb3 Z2M1 kb3

Correlation 72 treatment 72M2 treatment Z1M2 treatment 7Z2M1 treatment
198 4 K B ‘

LR KR 0.771** 0.716 " 0.591 " 0.672""

Soil moisture content
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H1 3¢ 4 RIHT A0 3 SOK S E/ET, 35 i 8 38 1A G, UiBH 3 Sk B SRR 28 & e R %), H Y4
IS K IR, AR ] R R SR AT ARSI R EOK RS E/ET, 28R, ST L
72 A HE R (P 4) X e BB LA SR U TR BRI A TR A TR AR, R 4 HRT LA TR
PRAL R B THEEOREL, DLISCPREE T AL 7 sRAS I R 2 2% RME $8%40=13% ,RME Ik =12%,,

20 Aa A= S
: A O 471H =3
S A Bb Aab B Ek Ab =iy 100 y =0.0451¢!+455
oS 2 =
wE 16} ? Ce pe BCc S5 gl R2=0.4396
83 = P =g
®e 12 B 60}
BE Rg
+H 8 g
= 5 08 L = S 40}
=5 H2 .
T 23 20 V= 36.082x% — 4.8396x +0.3422
mZ o04f %g I . R?>=10.6526
E EZ A . .
0 4 5 10 15 20 25
72 72M2 Z1M2 Z2M1 AR A KR
Ab ¥ Treatment Volumetric water content in soil/%
B3 SAEARNEFTFEHKTEENRELERLS B4 72 EEIRETIEELZBES T HEERESKENEHE
Fig.3 Each treatment’s row middle and inter jujube tress of the Fig.4 72 treatment fitting curve of relative soil evaporation
daily water consumption in middle and late growth stage intensity and soil volumetric water content
2.3 (AR A6 TR BON AR RR 1] 7% i iR B2 1) 52 i) s .
FEXTAAE YRR 26 K ORI FE v BRI 392 % S
AR BOCR Y], PUTEAR AL AE B Hh 5 JH 2 X AR )

Al Z8 R N —RE R, O T RUATRETH bR 5 kiR (X
G2 PR B3R A AR I M 2 T e i 2R I, AR SCIE IR

——7OM24b 3

S — K, Bl R RS B — R ARG BR ] L 28 Ao ——ZIM24 5
J¥ E/ET SR AE M T AR BT X8 oo Hr ., E il T4 T Z2MIA R

HAERF AR IR E LAL
Leaf area index in cotton
(98]

A6 P TR 5 B (R XE DA 5 B e B E/ET, %7 1 H 1 AH DG
B, PR AR SCA 0 A A it T AR S B AT 2 IR B A

Z2M24bFE: R? =0.991
ZIM24b 3 R? = 0.994
Z2M1AEFE: R? = 0.960

AT LA PR SR A H AR AR AR EE B, LA 4G | . . . . .
BN 5 PR, 25 A0 BRATIR) R X R A) 4 455 ot B E/ 06-21 0705 W”gﬁif“6%”
ET, SHAENT TS 5 LAT LA 0956 R AE 6 Fis, ’

W Z2M2 A FE Z1M2 4b 3 72M1 AbPRAT ] E/ETO ES5 REAGEKETRENERER
5 :fu % LAI E/‘J 3§ % . Fig.5 Cotton leaf area index in different treatments

Z2M2 AbHE .y = -0.02104°= 0.0201x + 0.9110
R*= 0.5536

ZIM2 Ab¥E .y = -0.0170x°— 0.0068x + 0.9117 R*>= 0.6496

Z2M1 b .y = -0.03844°+0.0805x + 0.8616 R*= 0.5952

DAL AR R ] - 1 2 A 5 B A2 AV A I T AR H50 e J ) L5 i TR s B 1 I i AT, S 90— pR AR
KA, MAAE TR B 5 el AR R ] 28 & i E 22 A 1
2.4 SEHEXVEYRRIE L2 L 1520

FHOCHI IR I, 7532 38y F [A)Hp /K SR B4 FH [B) 15 7K SR I | Ty AR i A RE DL e T 5 R =2 [|) K
VR 22 250 ) - 338 2 R 19 B 25 AP T R B S 2 VAR P AR B R UL, AR AN 25 A B R D K VR R 22 1Y
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ey .=
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®E .
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Ee .
BRE o0 | ¥y=-002122+0.0201x+0911 59 |y=-0.0172~ 0.0068x+0.9117 ¢ | »=-0.0384x>+0.0805x +0.8616
=2 R?=0.5536 R2=0.6496 R?=0.5952

0 0 1 1 ) 0
0 2 4 6 0 2 4 6 0 2 4 6

HRAER AR H LAL

Leaf area index in cotton

B 6 1TiE E/ET, 5% LAl &

Fig.6 The relationship between row middle’s E/ET, and cotton LAI of Z2M2 treatment

R A R, R PR AR A SR R A R S A R ) R K 1 K DR
R PR IR A R H (A IO R B R ISR IS0, AR S 0 I Z20m

5 T RS OK R T 16% (RFRE KR ) IFAS[R] b BE AR SO BR8] - e 28 % i 55 R B AR A |
H P R XTI ARG R, AR T DU Y B RIVRAT BRI RRIA] 25 K 5 R I B A S AT A — i 22
5 (AR 2R BN A AR B AT TR BTG B AT R IE] B9 22 S A7 A AR R R

BAAERRIA) 1 HEZE A 5 R PHAR S P 24730 B S A 3 AR G, T S5 AR I B AR Se v 22, AU RR IR 12 &
SR BHAR S A R B AR, 5P IR AR R S PR 2 . TR ARSI« R ) 2 e 5 R B
GF SRR AR EE AR DGR Y AR SO e BRI AR R A R AR DGR 2 T RE SR
NG A AR AR A S, MIAERIVE AR ol BRIt AR AE SO 1 SRR Jo] Bl B0l B2 5 Rl BE A T 2% i
JRTE] 325 5P B AR R 22

x5 RETEZLEEH YR AMEENXR

Table 5 The relationship between soil evaporation and radiation, daily mean temperature, relative humidity

b 1718 Row middle’ s FRIH] Plant middle’ s
Treatment Z2AbEE ZoM2 AbEE ZIM2 AbEE ZoMI AREE Z2 AbEE ZoM2 AREE ZIM2 AbEE Z2Mi Ak
KPFR%R ST Solar radiation 0.823"* 0.659** 0.686 " 0.647 " 0.780 " 0.777 ** 0.658 ** 0.690 **
SEYJIRE Average temperature 0.673** 0.187 0.217 0.172 0.642 ** 0.299 0.219 0.267
AAXHEE Relative humidity -0.133 0.190 -0.179 0.08 -0.172 0.099 0.111 -0.055

3 it

TEAS FIHEBE | BRI 3 2 R WA A & TERL I 7K M € , 1 S I 20 B3R ] M8 28 4 ok T 1 g A0 - e 19
IR B HAT F B S, FER AR LSRRI 28 R RS | BT N 20— AR LR RAE W EA T T 5T, T XA MRS
A RVERE DI, A AR SR S A BRI 22 5 . —AFLEAEY , A ie PR R A i
23l R T FEA IR S T KK G 5 s X T sz B S B T L R R S A

BB TH  TASRAR X B 2 s A AR A 7R 7 S AR AR A 2 S RS L R AR S AR R AR SR R
B SR REAER RIS — e PR, SR X 3 3 7™ A — A AR Mk LA 7 A B R i B s BEL 1
DAL A A A PR ) - M2 o 15 R R IB] 1 328 A I A IR B HH A Rl I 463
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FiT TS A K 72 S R /INE — S TR b e PR
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ORI, TR LR AR R 5 P T eliew  f
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XA, S BORIAE R 58 T ATCHT RO 5 i) 10, e
MR R , T4 A Y b 5 3 25 FE TG , R o Solar ration st/ )

o R S BB, HR A BT 25

SELJEE A L B A R S TG 36, SO R o 1 B7 % AR S AN LR

s IR Y e d AT E - AL 5 W SR T B A Fig.7 The relationship between evaporation of middle and inter
IETJ fﬁi *ﬁ :Tit 2 751,1 ‘Iﬁﬂf% 1 ZIK 0 7{,{ Ui Hi %%% %%% E J:o ﬁﬁﬂ: monoculture and intercropping and solar radiation
FERIP2 AR RO S I, K B 2 5 BRI
REYIEIIGBOCHR o ARO[ R R S-S5 BRI 28 A TR (& 7) |, R S s RORBOC &R
DL PR AT S PR M2 R SRR BOC R , IZC R A AR MR 1

FERRIE] 8 R 5T, i AR RO SR R ] - R R R 2 — . ARIESER W] R AEY T
RS BRI T SRR B, ST A R ] 1328 O . R AR IR i AR i 5 40
X AR - S e it B A s L b, LR B S PR IO S 4R B0 2 TIAR SO I TR BRI A £ 7 TR
] P A AN R KB, U RO TT 1 T B9 2 RS, B R AR T RTASIG S5 e irid o e fE B &
RIAY ot AR AR ] - 39 T S i P2 55, DR T SUT R 1) - 3988 T (S 2 A A B S i, X R ) - 12 i
TERGAG SRR AR A B i S SO RR ] S e S i R o, AT AR ) - R e 52 B W R
AR G TSR &S VR a A B b N A AR N Y RV RITE | 31 ANV VS e rR RS N 5 SRR SN

X AR B T PERR ] 32 S i, A B IA) A R ) S A 2 AR T B R ) R e, XSRS
Kubota A G458 —3, (HALHRAE" XF FoK /N RRIE) TS R AT % B, PR RRIF] S R B AR T 24
KRR+ M8 %, i T A /NS R IR e A 33K T R pbt T WA TR 04 A 12 8 TR R TR At 38 BT 25, M)
TR A B 5 HESK B OCREY), HLREE SR T, AR ) - S A s R, ELA it
Pk BB

ARSCER R WA A BRI RR ) 28 A B4 R ARl AT 1 34T, LA e 30 e 2 X 86 [ e 1R 2 A o B
B FIAO 7K B 8 8 Rt — 5 . K, TRV ERE AR e — e e RE A I D AR A] 396 %, (R
PR WIREAK R B D0l ARG, DR A T Bk — 20 TR A ST A0 i/ SR AR ] 2 %, 38 oK 53 1
4 #Hig

RRIE] 37 S A A FH R B P B3 e o T o7, IR A 4 A UK 3 R T P O A5 8 B A
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