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Fig. 1. Schermes of three water irrigation methods for paddy rice.

FHEE TR ERERK R R 242.88 m® - AHEYH FIZKER 8.42 mm ; BKEREE .
EEE KRS 351.0 m® - AHEH HFAZKER 10.61 mm > STiERE  EEER KRR 136.8 m® » 4
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TKVEREE A 11,281 m3 / ha » JNBSEEAEREE A 5,586 m3 / ha -
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Table 1. The water amount of timely, continous flow and rotation irrigation in paddy for the second crop of

1997 and first crop of 1998.
T AL KRR LNy Y R
H H Timely irrigation Continous flow Rotation irrigation
’Item (TD irrigation (FI) (R
BTH B8 ETH S5 55 £
2nd crop Istcrop 2ndcrop  Istcrop 2ndcrop  Istcrop
ZREAAE (m?) 241.9 242.8 393.6 351.0 244.5 136.8
Accumulative water amount
TR B 49 46 102 91 40 22
No. of irrigation
£BFHE (day) 113 124 113 124 113 124
Growth period
PR REDKE (mm) 26.0 27 2032 14.5 32.19 27.3
Mean water depth of irrigation
g HAZKEE (mm) 11.27 8.42 18.34 10.61 11.40 4.84
Mean water depth per day
BE¥WNE (mm) 130.5 690.5 130.5 723 130.5 723
Efficient precipitation
M H AZKEE (mm) 12.43 14.14 19.50 16.60 12.56 10.4
Mean water depth per day at field
IEEREREHARE. (day) 2.3 2.7 1.1 1.4 2.8 5.6
Mean irrigative interval
EEAKE (m¥ha) 127409 127912 207302 184854 128765  7204.6

Water amount of irrigation

BRI A/KEBSH20HENRA1HIE - F—HE3A I0HETH2HIE : A FH&HE
FELHERIEIL - S5 H3E 113 X > B5—HA3k 124 X HER/KE=EEKE+EHNRE -
Water amount was record from 20th Aug. to 1st Dec. for second crop and 10th Mar. to 2nd Jul. for first crop.
Growth period were 113 days for second crop and 124 days for first crop from planted to harvested. Water
amount = water of irrigation + efficient precipiation.
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1997 FEEE —HAEG R 67 SRR Al 10 SRR R BB IR R E R RIFIRE
2 3R 2 ARG 67 SHEENTER R AR (15.6 32) R—REhi (1084 %7 ) BRIURLT
HANCHERSE 5,267 kg TR E i B SR B FLA R S SRR 7 B - 7R K VA s - PRI (13,2
32) Fe—REhrE (90.8 K1) BARE T RE - EGAHER R 5,079 ke » M7EIMEERF > HERRMKE
R REVE M ETTERE M GERE [ - HERDGEERE SHRE > SRR RER
FERS 3.6% - Tidm7E @ AIRREE 1.396 - Brfll 10 SEAENFIBEEERT - HEBMHIR RV 8
& ERSLUEITERE RS (4,088 kgha) » EKERERE (3,988 kgha) » TERENEHESR
ZIREENRRE R 2496 TEGER 67 88K - 55 RisEAERKERE T - ARG ERBRRES, -
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BRI BEBUNRS - (HERENEE SR RBNTTARRIER -
FB-PER MRS - FEEBRITREASERE T - WHEREEER - JERERN—FN
BAER/EES TRATES - BRERRE (R3) -
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Table 2. Agronomic characteristics and yield of rice among different irrigation treatments for 2nd crop of

1997.
MrE TEEK ThiE —fERE REEX ERE EH
o E ® Plant  Panicle No. 1000-grain  Spikelet No. Seed Yield  Iindex
Variety Treatment height  per plant weight perpanicle  setting

(cm) (® (grain) (%) (kg/ha)
B 67 CHAERED  93.1 15.6 22.6 108.4 83.3 5267.7 100.0
Tainung 67 BOKERED)  96.8 13.2 22.5 90.8 822 5079.0 964
WUTEERD 925 14.2 22.4 98.8 81.3 5198.7 98.7

LSD(0.05) 2.69 1.12 0.88 11.84 333 162.34
BHHFL 10 EHAERID 913 16.0 24.9 99.8 774 40885 100.0
Taichung Sen 10 JE/KEEEED 945 13.9 24.7 86.4 767 39883 97.6
WUEERD  90.1 14.2 24.5 91.7 79.1 40153 982

LSD(0.05) 3.46 1.44 0.55 5.70 3.34 83.8

TI, FI and RI: timely irrigation, continous flow irrigation and rotation irrigation, respectively.

2 3. 1998 R ER /K AE BB ERR T FEREN C ZR

Table 3. Agronomic characteristics and yield of rice among different irrigative treatments for 1st crop of

1998.
7L ThiE B RER EE B
FE E B Plant  PanicleNo. 1000-grain  SpikeletNo.  Seed  Yield  Index
Variety Treatment height  per plant weight per panicle  setting
(cm) ® (grain) (%) (kgha)
=1 EHTEBET)  99.3 15.3 24.5 101.6 850  6544.1 100.0
Tainung 67 BKEREED 1015 16.3 23.8 100.8 786 61572 941
WTER) 1010 140 24.3 117.1 794 64236 982
LSD(0.05) 4.64 3.24 2.37 14.22 526  240.84
=l 10 TEHAEEEETD 1012 15.1 27.1 102.3 799  6459.8 100.0
Taichung Sen 10 FE/KVEREED  101.7 15.1 26.7 101.1 723 60739 940
ERUTVERIRD)  99.9 13.7 27.1 118.8 752 63062 976
LSD(0.05) 1.85 2.36 2.78 13.12 442  236.13
Description of abbreviation are the same as shown in Table 2.
—~BfE
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K REER (20 om) =02 IR - SRR PEE - TRRKIER TRI B 30 Kk 60
REEG—R » FRE 114 m° (FEKEE60mm) - REEEIRER - BLER0KS Pz - ZERIE -
HAeBH 106 X - BERERKER 346 m® - THEERIER/KEE 60.65 mm ; FERIERAEZ K
EBHIRE 2 R BUURPBER K 40 Kk BERVERUKER 21.6 m* TR ER/KER 56.88
mm °

RRPEE RGP EHE E K R 60 ~ 100 KAERE—K » K 17.1 m® (FE/KEE 0 mm) >
REEHNRER - NSRRIz - B0 - HABHIIE 165 K - HEVERUKER 520m »
P RIEREKEE 91.24 mm ; FIEIRR BRI R A BHIE (RRRIAFEEMEAE - SERFHRED) -
HEERR - BEREEKER 358 m® » B ER/KER 94.27 mm -

2 4. 1997 KR 1998 FEHRERH TR HZEZ FAKEMT

Table 4. Water amount of irrigation at sweet corn and sweet potato field for fall crop of 1997 and spring crop

of 1998.
iR N HE
JEH Sweet com Sweet potato
Item &IE BE BIE BE
Fall crop Spring crop Fall crop Spring crop

EREAKE (m) 34.6 21.6 52,0 35.8
Accumulative water amount
TR 3 2 3 2
No. of irrigation
H£BEHE (day) 106 72 165 111
Growth period
TR ER/KEE (nm) 60.65 56.88 91.24 94.27
Mean water depth of irrigation
35 HF7K%E (mm) 1.72 1.58 1.66 1.70
Mean water depth per day
BFHNE (um) 104 449.5 264 597
Efficient precipiation
ZHHE H KGR (nm) 2.70 7.82 3.26 7.08
Mean water depth per day at field
ISEEEARE (day) 353 36.0 55 555
Mean irrigative interval
/KR (m’/ha) 1819.57 1137.56 2737.25 1885.40

Water amount of irrigation

HEXAEKIEEOASHE 12 H 23 Hik » BEEH3H2SHETHASHIE -
MEHZEHEEHIHSHEZE2H 14 HIE» BEFEH3H21HETHI0HIE -

The growth period of sweet corn was from 8th Sep. to 23th Dec. 1997 for fall crop and 25th Mar. to Sth Jul.
1998 for spring crop.

The growth period of sweet potato was from 8th Sep. 1997 to 14th Feb. 1998 of next year for fall crop and
21th Mar. to 10th Jul. 1998 for spring crop.

LEEFYI BB ERRE
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HEXREFERS BERNERYINE 5 » MEERKIEHI KRR 10 H69 H
I HARHAAE 10 B 12-17 HZR - ZR48498E 1022 cm ~ K 179 cm ~ & 3.9 cm ~ F7EE 151.2
g HEREE RS 4,218 ke/ha s HETIIHEE 126.3 cm  BEER 164 cm ~ BER 4.1 om ~ 4578 2053 ¢ >
HetfHERT 5,250.6 kg/ha -

KIFHEREEENL BB RRERTINE 6 SRBREEREER 12,834 keha > SURER
21,192 kg/ha - FEAEREEEES 24,150 kg/ha » BREER 19,120 kg/ha -

5 5. 1997 FRKIER 1998 FEEFIH AR R BB R KER
Table 5. Agronomic characteristics and yield of sweet comn for fall crop of 1997 and spring crop of 1998.

s R R FERR FEE fEfEE
,Crop Plant height  Ear lenght Ear diameter Ear weight  Yield of fresh ear
(cm) (cm) (cm) (€3] (kg/ha)
FX{E Fall crop 102.2 17.9 3.9 151.2 4218.3
#E Spring crop 126.3 16.4 4.1 205.3 5250.6

5 6. 1997 FKIER 1998 FEFHER B BB KER
Table 6. Agronomic characteristics and yield of sweet potato for fall crop of 1997 and spring crop of 1998.

R FEAEA EEH® FEKIEER WIRES
,Cro Planted date Growth period Fresh stover yield Tuber yield
P (day) (kefha) (kg/ha)
FX/E Fall crop 8th Sep. *97 165 12834 21192
F/E Spring crop 21th Mar. *98 111 24150 19120
=4 2
IZITJ‘ Al

FHBHE T ERMERE L - KR ERE AN SR EE N R e EARHEFEAK
& - BiEiYk 30 HZ 7.6 mm/day © 28 31 HEEZEKHER 6.4 mm/day - 53 - BEERH/KFIERREZ AR
BB EE—FFO » JNEHEETETCAEE T HRKER 7-8 mm - iR 87 H »
AR B AL ~ BLKEERE RinE A9 H 7K R AURS 11.27 ~ 18.34 B¢ 11.40 mm - #¥EE
SHERKEHEES - BAEERE R RA 2.3~ 1.1 &2 2.8 H - iRBE& KO 1950 F 1954 F£REEA
BK & A T B A SRR » SR —HIEASFEKESR 1,111.5 mm » S5 —HAfER 975.0 mm - [fj
AR KRR AR & KRS - B —HAE 9 AV &R 2,073.0 mm 25 —HAMER 1848.5
mm ° S BRI ERREAFREEE TR TER - BEEERE - FEL0EL
TEHBEZ HKGSEEBIRIETY - RitiEe R HBILR RS2 KEETHER » Mt RERR » K
—X#8% 10 mm -

iAW E - RIEENREEEMERCNE - MR ERAKE - HEAUNEZ
REES - TEGEYEE - 151 - BNHRE - KE - FEZERKE - HESEESE - MARBRE
FRAEERRE G R HERGT » BN EH 0.5 mm/day (£)F 150 mm/day & > BFEENNE - 1A 1997 £
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E_HEABEBTHRCEENES 1305 mm - ERERNE @ (EEEEERTEKET » BKERE
15 5.0 % » BHAERREAL 102 % - HEEFAEF A UHE LS - HEXEREEAPECRENELL
FESE (1985-1995 £F) [FIHAZ R E 415.9 mm EHZ - 1] 1998 55— RN ERILLRFE PR S -
Rt 2 PR C BRERAKELLSHERKED THS -

ZRFERRES I - HIRRIFERRI/K IS BEEAGRER - MENBFER R/ - thfHf -8
RO - [FEHERFEEMRFEC? - ERESWENREEY  PEKEIRREE SR - bt
JFRR R DERIAASER T - EEREE 67 BREE Al 10 SRAEE/KEEY - EERIL ARG PME - 1
R E B BCEIIEIAECRR - ATRER R ERIARE - KA B AR YRET BORT
B TR A& - RIEH F EATHIGIAE R e - (REIEER - ([CEARY IR - SEHEET
P ~ BIIEAERRENARZEGI0 « (RIMAEEE — HAGRER R v 3R - VL ek B KER A EAE
BEEHY 61.5 B 62.1 % » /AEHEERBENN 1.3-3.6 %  ELAEHTEB R SRR -

BUNE 73 FEER " AHEEREHEEAETE)  EUFE  BFEED 44 BAE &
55 36.3 BAH » WA 4 % - TEHEEZEEEERREE 18 BAE - KR iR Em a8
ERNEH - EERER - RBEEEEYHG 11 BAE » RRBEANBREBRIGHLL T ET - KESEN
B ERSRE - SRCERKETE - WEEEREKEREREME - BEEERRRAKREERRZ
HEGE  MASREEERBEEAERMTN - QFAERMTIRED » K H EEHRH A AIEHE
W Rk R R ER R R AEHERIBERI DR -

AR EREZ » 1997 ERKIEIH R AKERE 342 m® » HEH=K > MBERE K - FERE
FRERBEFRFEEE KIS - BRI RBKSEERBRENSS - EERE - E#S - X
AKANEEBTHEZRKAERERBEZES— - SRERRYE - vkBEEERERIIRESERD
12-15 % » TEHAREABROKIRAIREE 53 % > HARR = BEHABKRERKT 30% o RIEASER A RETERERE - L
FEFRFREBRERATR  EIREBER 30 X (KB ) RBER 60 X (RFHAAERH) &
W —K > FILKER R AT EARIE A 34.6 m® » MBS\ EEREAKERTE 1,820 m* > TEEE
NEHEE 1,138 md »

HEABHA2RREH (E®RKG30REE) ~ XEFEHERI (E#RG 3090 XAEG) %
EHEEHE (A 90-120 KAA ) ~ SIARAEAHA (A 120-150 KA ) RIMRBEEA (FE#£K 150-180
KEEA) O - RLAGER HEEMERFRIEK - DFIREVHZ ERBIR - XREHEE 60 X - HE
ZER (BFEW) B REEIIRA - BUTELRSEEEAK - DFDEEIER RRER - BE
% 100 REVURIEAR - TEEKS » B TER - KUK EHEA BRI AAK 520 m3 » #15
RAHEBAKERT 2,737 m’ - HEERRETERREREIE 65 X - MM AR ERNERL
160 mm > ¥EFEERCK AFEEEAME - ERSFHERERRX - FAEAKERE 1,885 m? » H
RigHA (8 A LA)) K - HELR PRI R AHER A 19,120 kg » EEIEF K2 30,000
kg [EAR% » BCR/ER B KR E I A RHRE A -

E_HEAERECTRKER 2419 m’ GEIIER) - ERAEEEAKERF 12,741m3 - kK
TERE EAREERTE 346 m® (1,820 m*ha) - REKMERAKER 14.3 % » TKIFHERERE 52.0 m® (2,737
m¥ha) - {5KFERIZKER 21.5 % - KILRAEREKEZE (H I AEZFE 1 B) ERukKEHy - BIERRS
TART SR =N K AHEE PR -
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Effect of Cropping System and Irrigation Methods
on Crops Yield in the Northern Area Paddy

Meng-Huei Lin, Jong-Wen Hsin and Yuan-Pe1 Hsu

Summary

Field experiments were conducted in the second crop of 1997 and first crop of 1998 to investigate
the effect of cropping systems on crops yield in the northern area paddy. Three cropping systems, rice-
rice, rice-upland crops, and upland crops-rice were involved in this experiment. Three irrigation methods,
continous flow irrigation, rotation irrigation and timely irrigation methods were tested. The expimental
results showed that the continous flow irrigation method always consumed more water (20,730 and
18485 m3/a for 1st crop of 1997 and 2nd crop of 1998, respectively) than rotation irrigation method
(12,876 and 7,204 m3/ha, respectively) and timely irrigation method (12,740 and 12,791 m3ha,
respectively). Furthermore, the continous flow irrigation method decreased effective tiller number and
seed setting of rice resulted in lower yeild (decreased 2.4-6.0% than timely method). The continous
irrigation and rotation irrigation method decreased rice yield because it was without the soil-drying
treatment during growth period. Then the best irrigation method is timely method which is kept various
depth of water and suspension of water to dry on the field in growing season. Moreover timely irrigation
can not only get heigher production but also saved a lot of water.

The experimental result also showed sweet corn and sweet potato only need 1,820 m3/ha and 2,737
m3/ha for fall crop of 1997, respectively. Because there are dry season at autumn and winter in Taiwan.
Thus in order to conserve water resource, we suggest that during dry season, from September to the
January of next year, is the season for growing upland crops.

Key words: Cropping system, Irrigation method , Timely irrigation.



