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The climate of Taiwan is characterized by warm temperature and abundant rainfall. The
mostly subtropical climate conduces to agricultural production, especially the year-round mild
temperature permits diversified cropping. Generally, the natural environment of Taiwan is
suitable for agriculture. The agricultural development in Taiwan is characterized by intensive
farming for multiple cropping and paddy rice as the main crop.

The agricultural water was used mostly for irrigating paddy rice in past, but due to the
rapid development of upland crop irrigation, fish-culture and livestock, the agricultural water
has been used in not only paddy but also upland crop irrigation, fish-culture and livestock in
recent 20 years.

Owing to the high density of population in Taiwan, the government of Republic of China and
farmers have paid great attention to the agricultural development. Agricultural production,
since the end of World War II, has maintained an average growth rate larger than that of
population increase, and Taiwan has been able to keep a large population well-fed on such
a small island. The structure of agriculture has been greatly diversified due to the economic
growth and diversifing of eating habit, and the structure of agricultural water use has been
diversified with the diversifying of structure over the year.

The agricultural development needs a lot of water, and the total water use of agriculture in
Taiwan is 15.148 billion m® in 1982, in which 76.82% for paddy rice, 8.01% for upland
crop irrigation, 14.70% for fish-culture and 0.47% for livestock. The amount of agricultural
water use is about 82% of total water use in Taiwan. As about 59% of cultivated land is
irrigated, irrigation facilities has been an essential prerequisite to agricultural production. In
view of this fact, the government sets aside considerable funds each year for spending on such
facilities and relative improvements. The rotational irrigation management in Taiwan is much
experienced and well known in Far East area as a good practical example for the irrigation
management in limited water area.

In the process of developing of agriculture, Taiwan is now faced with quite a number of
problems in water use. They are the frequent drought during dry season in south part, the high
cost of new resources development, serious water pollution, and overpumping groundwater
problems. These problems should be solved and overcome.

Due to the limit of water resources in Taiwan, the agricultural water use can not grows as
the growth of agriculture in future. It has been planned, basing the development and management
policy of water resources, that there are 29% of the growth of agricultural production from
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1983 to 2000, but the agricultural water use will still keep the same as now existing to
operate. In order to meet the future demand and overcome the faced problems, writers accord
to the views of technical and administrative aspects, study the actual stituation and discuss the
faced problems, then give some proposals for the future application on policy making, manage-
ment and operation of agricultural water.
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ZEECLSZIMOEENMEIITHN TR IDIREE L > T 3.

BETE, E2RKERKRER, ARERIOM LD Il BELERBOBEIER SN,
BFEDESRHROER - BEI D 5 n/m. 1949 FizhEREO R P EILIZHE - T
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Fig. 1. Agricultural production and population growth in Taiwan®.
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Fig. 2. Agricultural area in Taiwan.
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BERKOEESR

BEZOAEVEEA RS, RERUERSE BT 5-0RE B (EFHREE 20C,
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BIzEE N, Table 1. \URT X ICEAEOEYRIEFTEEICL D, TREYS 1 ERIZ2 ~
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WEZLAFRBIIEEL 220, BEDEBERKIZEKE L MIBEER OCEREAK L 8T Ak
EhrEEshs.

1982 FIZHIT A BB DB EBFKEL 1514818 v* T, # DRFRIT Table 2. (ZRTEY
THB". FORT, EHFEERKE T 128.50 m° &40, FIEEEAKE 14952 m° O
85.9% 1232 L 7= (Table 3, Table 4.). BEZR/AKDERBEEIR L, H 21 1982 FE01E/KEE
1213, #UKFR RS TR 658,949 crop-ha @ 28.8% bW T HmEE FRE, TOM 71.2% 12
IDEHRENI T LB S RN A RE L 72 (Table 3.). XEESHMEG T, KESPEYOER
BEATEIPEBREERL 2. Tk, REOCRTERY, BIUED TE-EMITHL
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CZENSIBEET AEF T, BHERD L) LEBERCRMERSIERTHEZ VY. H
L, BEAFSIZIZEBELRENEIZ L, éw? BEFE,SRBHEINTEINENEE
*ERT2EA0H 5. BHARSOME % Fig. 3. 12, $2BHEKNES» 5B TORE
TR AR LB ENE SR (0 & B ABIEEBAT T IIEM, 1X 2,000~ 4,000 ha &
ICBEENS) LOBGE Fig. 4 LENFHRT.

FAEDRBERKIIEVT, BLMEL 23D IAEEBRAKEKERKTH 3.

ETEBRAKTS 37, ITFEDBREAEFMOBE 2 ES ITE, EHEEETMEOEINS
ZLw, Table 5. &Y 192 F0HEEERE2R2L, ZOEHMI 38,000ha THRADHAKE!T
#2226 B m* 1I0EL T/ BE T, BENEFELYYONBEFIRE VEBRBEEORENE
{frbh3x5! _ic S>TETHY, BIBOEMIEL . BREOFEE, EEOEBERM

Table 1. Cropping patterns adopted in Taiwan*

Cropping patterns

Description

Area (ha. (%))

(1) Double rice cropping system
(2) Single rice cropping system

(3) One rice crop in two year
cropping system

(4) Two rice crops in three year
cropping rotation

(5) One rice crop in three year
eropping rotation

(6) Sugar-cane and upland crop

(7) Upland crop rotation system

(8) The year-round growing system
for perennial crop

(2 rice crops +winter crop)/1 year

(1 rice crop -1 upland crop +
winter crop)/1 year

(1 rice crop +1 upland crop +
winter crop -+ sugar-cane)/2 years
(2 rice crops +2 upland crops +
winter crop -+ sugar-cane)/3 years
(1 rice crop +3 upland crops +
winter crop - sugar-cane)/3 years
(sugar-cane +upland crop)/2 years

Upland crops -+ vegetables

Citrus, banana, pineapple, tea, etc.

334,060 ( 35.39)
70,360 ( 7.45)
3,210 ( 0.34)
77,360 ( 8.19)
14,050 ( 1.49)

124,240 ( 13.16)
58,358 ( 6.18)

262,416 ( 27.80)

Total

944,054 (100.00)

* Source: Council of Agriculture, ROC.

Table 2. Structure of agricultural water use in Taiwan* (Unit: 10°m* (%))
Ttems 1982 1991 2000

Irrigation (1) Rice 11,636 ( 76.82) 9,579 ( 63.24) 8,949 ( 59.08)

(2) Upland crop 1,214 ( 8.01) 3,084 ( 20.36) 3,942 ( 26.02)

Subtotal 12,850 ( 84.83) 12,663 ( 83.60) 12,891 ( 85.10)

Fish-culture use 2, 226 ( 14.70) 2, 400 ( 15.84) 2, 160 ( 14.26)

Livestock use 2 ( 0.47) 5( 0.56) 7 ( 0.64)

Total 15,148 (100.00) 15, 148 (100.00) 15, 148 (100.00)

* Source: Council of Agriculture, ROC. (1986)
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Table 3. Evaluation on irrigation water requirement and water use in Taiwan 1982

@ Irrigation @ Water ® Water @

Items area requirement™® use** (%)

(erop-ha) (10°m®) (10°m®) ’

(1) Rotational 1) First crop 91,255 1,546 1,246 80.6

irrigation 2) Second crop 98,370 1,400 1,222 87.3

Subtotal 189,625 2,946 2,468 83.8

(2) Continuous 1) First crop 225,222 5,107 4,742 92.9

Rice irrigation 2) Second crop 244,102 4,807 4,426 92.1
Subtotal 469,324 9,914 9,168 92.5

Total 1) First crop 316,477 6,653 5,988 90.0

2) Second crop 342,472 6,207 5,648 91.0

Subtotal 658,949 12,860 11,636 90.5

(1) Spring crop 135,178 444 381 85.8

(2) Autumn crop 76,192 295 179 60.7

Unland (3) Winter crop 80,061 295 209 70.8
PRREEIP (1) 4(2)+(3) 291,431 1,034 769 744
(4) Perennial crop ° 100,763 1,058 445 42.1

Total ((3)+(4) 392,194 2,092 1,214 58.0

Grand total 1,051,143 14,952 12,850 85.9

* Water requirement is calculated according to average water year level.

shown as Table 4.

** Water use is calculated according to actual use in 1982.

Table 4. Irrigation Water requirement standard of different area in Taiwan*
(Unit: mm/crop)

The standard is

Area North Central South North

(1) First crop @ Rotational irrigation 1,551 1,750 1,713 2,715

Ri @) Continuous irrigation 1,927 2,209 2,151 3,828
1ee (2) Second crop @ Rotational irrigation 1,300 1,466 1,458 2,275
@ Continuous irrigation 1,667 1,911 1,886 3,303

(1) Short term crop (D Spring crop 286 321 338 297

@ Autumn crop 514 472 295 349

Upland crop ® Winter crop 244 373 365 320
(2) Perennial crop 1,028 1,189 990 1,014

* Trrigation Water requirement is calculated according to average water year level, the data
are the requirement from water source and calculated according to the conditions of evapo-
transpiration, percolation, conveyance loss and rainfall of different area in Taiwan.

Table 5. Estimation of freshing water use for fish-cultures in Taiwan*

Ttems 1982 1991 2000
(1) Freshing water pond 1) Area (ha.) 17,651 24,000 28,000
2) Water requirement** (10°m®/ha.) 100 80 60
3) Total water requirement (10°m?®) 1,765 1,920 1,680
(2) Salty water pond 1) Area (ha.) 20,345 27,000 34,000
2) Water requirement®** (10°m®/ha.) 50 40 30
3) Total water requirement (10°m?) 1,017 1,080 1,020
Total fish-culture land (ha.) 37,996 51,000 62,000
Total water requirement (10°m°®) 2,782 3,000 2,700
Requirement of water source®** (10°m®) 2,226 2,400 2,160

* Source: Council of Agriculture, ROC. (1986)
** Due to overpumping of groundwater, water requirement of unit area has to decrease year by
year. Council of Agriculture, ROC. has made this principle for fish-culture.

*#% Requirement of water source is as 80% of total water requirement. It is assumed that 20%
of total water requirement is come from direct rainfall and reuse water.
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Fig. 3. Organization chart of typical irrigation association in Taiwan®.
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Remarks : In a small irrigation association, there may be no water source management offices, and
the irrigation working stations may take the responsibilities of the water source and
main canal working stations.

Fig. 4. Water management system of irrigation association in Taiwan®.

Table 6. Estimation of water use for livestock in Taiwan®

Items 1982 1991 2000

(1) Hogs 1) Number (head) 8,144,131 9,703,100 11,038,947
2) Unit water use (m*/head) 3.65 3.65 3.65

3) Subtotal water use (10°m®) 29.73 35.42 40.29

(2) Cattle 1) Number (head) 129,441 220,552 257,139
2) Unit water use (m®/head) 27.7 27.7 27.7

3) Subtotal water use (10°m®) 3.58 6.11 7.13

(3) Sheep 1) Number (head) 183,069 174,368 174,368
2) Unit water use (m*/head) 1.4 1.4 1.4

3) Subtotal water use (10°m®) 0.26 0.24 0.24

(4) Hens 1) Number (1,000 head) 122,353 139,898 159,958
2) Unit water use (m®/head) 0.2 0.2 0.2

3) Subtotal water use (10°m?) 24.47 27.98 31.99

{5) Ducks 1) Number (1,000 head) 33,932 38,798 44,361
2) Unit water use (m®/head) 0.4 0.4 0.4

3) Subtotal water use (10°m®) 13.57 15.48 17.75

Total water use (10°m®) 71.61 85.23 97.40

* Source: Council of Agriculture, ROC. (1986)
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v, REEILENMBERE DAL, BEEEBARNE - TV 2D THEMERO AKX
j={F RN :

® EFTTHERET 3 BREEZIFZ .

PlED &S 8BRS, EEAKOERF LV Z 2HMELRBRT S5 LIE, BERKD
FAFAROEH CHRAEZLRELZBEEL 2> T 3.

KIZ, BERAKICODW T, KEOKES P HTRFIE (87 90%) ¢, 2 0fidiEke: B
KEERFIFAL T3, HERKOHERUCEBIKEREE TIT->THY, 1982 F1IH1T5
WL RBAKEIL 0.72 FEm® (Table 6.) THREMICIIMBEILIZ WA, BIWEKAKELTD
KREMERUVEREKCEIEEMEBIEET, EROTEL I THPPREETCEE S
EEHLWZ LY.

BRARERKOEESR

B, BEOBRKEDORTRERKIBERD 82% & Hd Tw 34, IEROAKBEBE Tk
BERKNOHRBKETBEELREOEMELRICENT 20T ZVELTWAE. A5,
BEORERBHE I ENIT, 1983~ 2000 FOEHTFHMUEIT 1.5% T, 2000 F£ TIZ
BELEOHEMNBII29% L FAZNAILEH LT, BERAKBIBRADRKEELRET
HEEhT W3 (Table 2., Fig. 5.). 2O, {EEEEAKEOBINZKNEEEDEAKE
LR . T (Table 7.) L, BFERAKICIIFKEDCEEFREZLZOT, FROELMAKEL
BEMIZEPL L TOLEEE TS (Table 5.) 7. BERKEESHEML 2 VEHIZ, BFRRORK
CHFRKFEORREIZA FAEODICEENRITIEKIBELZENPEDT, FIAREIA I 2&HT 3
BENDPEL 2220 Thb. —F, EERKEIZRKOFEEREIIFAEIML, BETRL

Table 7. Estimation of water requirement for irrigation in Taiwan®

Year 1991 2000
Irrigation Water Water  Irrigation Water Water
Items area requirement** use*** area requirement** use***

(erop-ha.) (10°m?®) (10°m® (crop-ha.) (10°m®) (10°m®)

Rice

(1) Rotational 1) First crop 71,543 1,200 1,150 68,446 1,147 1,075
irrigation 2) Second crop 70,061 990 947 66,558 940 878
Subtotal 141,604 2,190 2,097 135,004 2,087 1,953
(2) Continuous 1) First crop 185,674 4,218 4,023 177,406 4,015 3,764
irrigation 2) Second crop 185,834 3,643 3,459 176,831 3,459 3,232
Subtotal 371,508 7,861 7,482 354,237 7,474 6,996
Total 1) First crop 257,217 5,418 5,173 245,852 5,162 4,839
2) Second crop 255,895 4,633 4,406 243,389 4,399 4,110
Subtotal 513,112 10,051 9,579 489,241 9,561 8,949

Upland erop
(1) Spring crop 153,881 498 469 180,173 580 540
(2) Autumn crop 132,355 519 496 177,059 703 660
(3) Winter crop 172,420 613 577 233,144 833 773
Subtotal ((1)-+(2)+(3) 458,656 1,630 1,542 590,376 2,116 1,973
(4) Perennial crop 153,293 1,632 1,542 198,101 2,114 1,969
Total ({1)+(2)+(3)+(4) 611,949 3,262 3,084 788,477 4,230 3,942
Grand total 1,125,061 13,313 12,663 1,277,718 13,791 12,891

* Source: Council of Agriculture, ROC. (1986)
** Water requirement is calculated according to Table 4.
**¥%* Water use is adjusted due to the limit of supply from water source.
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15.148 X10° m® 15.148 X10° m® 15.148 X10° m®
(1e0%) ( _1@‘_73_) ___________ (100%)
h0.47% Z':-L.‘ivestock use ')‘0.56% ZLivestock use 0.64 %S'
14.70% Fish-culture use 15.84% Fish-culture use 14.26 %,

8.01%
R Upland crop irrigation
~~ -~ 20.36% Upland crop irrigation 95 g9
76.82% Rice irrigation
63.24% Rice irrigation 59.08%
1982 1991 2000 year

Fig. 5. Estimation of structure of agricultural water use of now and future in Taiwan.

& LRKBEETEORE IR L TE, e CITEENBRRIC > 2R &7V, EERKE
TERKOBEZELZFERMIINET 57:00 5 LERVERNIIKRS N 3.

DEEY, FROBERABRICEVWTIE, BEDCRERKGROF TEEARSGVEE
BECHARIIMIGL T, AREZRAERES L 20 0EE 5520, £oT, ZORAEBESDE
FERHE 2 KET BRI, £TINE TORERKDERETHIIIRE L T REY S 3.

ST, BRBRERAKOBMESL L TE, ROBEIFBITFLSNB.

1) EEKERIREEN ZECZOETL, BFIBKE ) ITHERES KEAED L
BLVWERREEETERZHIT L 20 EE 5420w, FEDILL3EERRLREET 3. ¥
1z, EEBE TOBKIIEE T, BREINAFED TI0IMH 5 TERESRNODEENE
<BY, BREANSOUEEE FREE 4 5720, BREBRERTIZE 2 5 OBERIHE A
VELLE. ZORRZEE 2, 1984 FILTEEREERES T T FIEOEARERNB OBy &
ROEELERIE ) 2WEL 2. BERAKOEERE (—RIIZREAKMNR) 1, FREDHE
BIRTE 2 GIET A LISMC, ERRADZEEMBPMOTWRE KRR L FERELZHTL, &
LE % BARFUITIE U 7 BOKEHE & AARBRFR UFIE O REE 2 TOREL T E,
FERBOEELABR 2B TIONE2LAET 3. 23D, TERDD D OBHKMEIZE
T AEKBRIERR, SERUEBLFERIERL T30 TH 5. EHAKEEO
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f% B EOBEINICIE, ROELLEDOHF S 5.

@ KREOHBLEIFEEBEEKED 75% LI EOBIIE, FEEO B E I EEE &
UK ElT 34, BEARIIED S CEETEEE BT 5.

@ KEOMHEEPHEEEEKED 75~ 50% ORI, BEORRIIS L CHERD
S AERET 3. —MICINESOMFAKLES L, HiEg s TRAL, AF2
BABRF 4T 2L OMAZ L AEETH 3. BIREEFRITIRDEFRSH 3.

a. BRX PO EFREC KSR

b. XS EBIDE®HWEAFR

c. BRI OEBREIKSR

® KEOHLEHFHEEBEKED 50% LITORIZIE, FEROBTERFRA L EHE
T A, BDEISL T HEBOBECKRIIZERT 320 TES. L2L, ZORBE
CIEBROTR ELOREFSLETH 3.

2) BEREEAAKRKIIMEKETH 2720, ENTORMEICLIBEAKDKEES
PESL, EERKDH 13% OKEFPGEEEEKEZBELTIZZ > T3 (Table 8.).

3) EERAKE—RIREANBAINIEE,F £, “ARV=EABFAEOEEGLH 5. L
2L, AN EHARBOKESBMEICZELN L 0P, EEAKDRKERNEOTEES
BETFLOo2d 5. BEAMEII L ZEEKETHEEROBA L2 ETHEDBILFEE L L 5.

4) MEHEEAEDFEBRE IR 5B S 5. BE, BBIIARLAL CREDS
ECWA, BUFIITREESESE (BREE 2EEL Twb B—RERKIISVT, BE
DRERKEZMBEETINEDHE ESFNETIZLPEELBETH 3.

Table 8. Status of water pollution in the irrigation association’s area in Taiwan®
Items 1979 1980 1981 1982 1983 1984 1985 1986

(1) Amount of effluent flowing to 290 305 443 427 365 322 338 325
irrigation system (10°m°®)

(2) Representing points selected 1,733 2,111 3,071 3,319 3,207 3,208 3,249 3,132
for examination of irrigation

water quality

{3) Representing points examin- 272 284 523 443 449 462 420 392
ed which water quality were
worse than the irrigation
water quality standard

(4) Percent of polluted irriga- 16 13 17 13 14 14 13 13
tion water ({3)/(2))

(5) Irrigation area under the in-
fluence of water pollution

1} Rice 20,514 35,648 45,473 42,508 36,064 35,139 39,443 38,458
(crop-ha./year)

2) Upland crop 7 2,711 3,166 5,845 2,973 3,284 2,712 2,027
(crop-ha./year)

3) Total 20,521 38,359 48,639 48,353 39,037 38,423 42,155 40,485

(crop-ha./year)
(6) Reduce of rice production 711 1,956 5,615 5,315 3,074 8,384 6,590 7,660
due to water pollution
(ton/year)
(7) Damage of irrigation facili- 1,590 7,530 12,050 13,340 15,870 11,780 15,750 21,880
ties due to water pollution
(1,000 NT$*/year)

* INT$ = ¥4.5
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5) EREAAE, HEAFAOHEIIARFBOMESIRET 5. BE, KHHOEM
AKRLCHF ¢ BERECRAIL, RTARHALAMBL TV 37, BHERLECEHT
ADBEBA > 5 WAL T OMBEAE LT 5. BHEAAOEBERAZ <, —FHTAOD
HIRIES 55 5720, BIBKOSENLRRIBETS 3.

6) HERARIHEN 18 m® T, KEWIHEBEOBMEIR L. LaL, BRAA
HOMBE L UERRIRORESBHNEREZ 2 RE TS 3.

SROEXAKFRBORER

FROBEZRBEOEMEIZ, KDEIIZEFELHE5MN3.
AR E» 5 EFLEEAN

ANT1 - BHIEED 5 BMILIEZA

AR E LD, 5 ATEE B
BHEER D SAEBERN
FEHEER D 5 HFBERA
ERREE D SFEREEN
BRERE S S S LEEA

Dok znZdBodmesBEEz 58, ZRICHEIE5-0I0R2EFEMKITER - RS
BRI BZLLBVWRERZHRT I EPVETHS. BEEEIIFO L, BAEERY
KEBBIZE > TERESWEIMETT 3. BOUAKY—E2&223 & e THIZIR NS
CRBZE%, BRIIBERKOMER: L TRHEL 2T NITL 5 20,

L%, BERKOEESENE, BREDERERKEOBENT, £ELEEDALHEIIG
CTREAESAKEBZ2HEET 3L0TETNELEE A V. 20BA0FELFEOERBER
UHIEREL LTI, KD XS 2 BEEIZEF 51 3.

BETE K FIFEER O B0 % Bk it & SEECHE 3% 0 1 3%
IKFRE D BB

BEOEE - FEEH L HEORLEVEDRENEZROE L
IKFBERAE I & B R EIKDHZHFIH
KEBBOMIE

EMROREFBOEEL

PRE T kO BAFEF

HRHE R E D

BIEBRE TORBBAKEMOMELE
FEBACEFEH AT DR E

AU EHARDORD

Bk DL
BERAOSHEIESL 2 OBERVHEDOHE
WK D BEY O AEEE
BIKEE D AR FI LB

QEO®®OE

SN SESESICIORONONCRONORCRGC)

i E3
1) GEXEEERZQBIIEINT, BEORRBIEL ZB8RREICH 5. BEWIIH
REFU CABREESFOTHY, EIOERERRIKBEERNOATH -4, L2L, &
FIIMABEROHER VBIEEE L HEEIBRIINEL 220, REDRERAKIZINS
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TRTEEET 3.

2) BERAONFZL, A\OEBEIZHRE2MTHS. -7, EEERAOBALD 2D
2, BFCERIBZEEEEROER 2 —BERL, BERAKOHBRUEERZOERZ
20, BEOEEEEHELZHEL, BEOREFTMICHEEL TRE. 1960 A2 5
BERERIIAOEMELEI TH), BELEEIXELAREZRL TVWE.. ZhET,
IEEERKOEBEBZRIPEEICERES N, B, RONAKEHEBTERT 32012
ERSN-BRIERFRNITEEL OBBRIEr» s hElE{Ls h i,

3) 1960 ERDBED SRFEFEFIIEEL 201, EREOEEFBIIRE CSHWEER
W22 ELEH20, BEERERUVERERKOBENMBRENICE{LL TRz, BRERK,
¥E R R UCIRIEESRKITBEMIZENL, REOEEHEFA/KEIL 151.48 8 m* (1982 F)
T, % DPKTRERRAIE 76.82 %, MEEEAKIE 8.01%, BIEAKIE 14.70%, HER
ik 0.47% % 5 5.

4) B, BEORERKIBREKED 82% 2 D Twa 4, FRkOEZENFEITIIKRIESL
BIMARRAD T, FRKEBEOREIA N REET 35 NPMEL 5720, 1983 45 2000 F
TTCOREREHEIISOWTIRERAAB2RAEOAKKRELRETHEL T3, AL,
BEDERERNKREDEHENT, BEEEBEOFHLRVE/REE MG 2 AKkEDHE
W5 ERT 20ENH 5. 2 LT, MEEEORKEMEL, KEEERAKELZRED - H
BT 32L& 0+0H2 5 FHEhE. 2k, BERAMTROBREBAKICHED HETT
2, BERKOKEBBENSILE, SBRBRTNZEZLBETHS.

5) ABOBERBOBmIISGES A2, BERAKLER B8 BELIHEETS
ZENWRETHD. E51I, FADOEBRNT Y ARFIIES L RBE0IE TR 4 BTk,
RS D HEEE, MR AKFIRREROEM, BIBERAKDEAEBERUKE - KEOEEHED
BB ICET AR L ATBOI R AL 21 Ul 5 &,
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