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Effect of Rice-Upland Crop Rotation on the Soil Fertility and Yield in
Taoyuan District

Chiu-Shyoung Lo

Summary

From 1994 to 2000 field experiments were conducted to study the effect of rce-upland crop
rodation systems on the soil properties, soil fertility and vield of rice, on Taoyuan Latosol at the
Taoyuan District Agriculiural Improvement station, Hsinwu, Taoyuan. Grain yields of the first crop
were affected by different soil management schemes, the highest vield of 4.59 t'ha was obtained
from rice after alternating with pangola grass, averaging 3-4 % increase over the check, next was
4.55 vha obtained from rice-green manure treatment. No difference was noted between the one-
tillage and Mooding treatments during the fallowing season. The onganic carbon content of sodl was
increased due to planting pangola grass, green manure and year-round fallow. The available K was
significantly consistently reduced vearly by vear-round fallowing, bacause of no application and loss
of potassium.

Key words: Rice-upland field, fallow, rice, preen manure crops, forage crops, soil management.
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Fig. 5. Yearly changes in s0il available Mg under different rice-upland crop rofation systems, 1995-2000,
(R: Rice, F: Fallow, P(: Pangola grass, GM: Green manure crops, FT: Fallow and tillage, FF:
Flood and fallow, YRF; Year-round falloa.)
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Fiig. 4. Yearly changes in sodl available K under different rice-upland crop rodation systems, 1995-2000,
(R: Rice, F: Fallow, PG: Pangola grass, GM: Green manure crops, FT: Fallow and tillage, FF:
Flood and fallow, YRF: Year-round fallow.)
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Fig. 5. Yearly changes in soil available Ca onder different ricc-upland crop rotation aystems, 1995-2000.
(K: Rice, F: Fallow, PG: Pangola grass, GM: Green manure crops, FT: Fallow and tillage, FF:
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Fig. 2. Yearly chanpes in soil organic carbon under different nce-upland crop rodation systems, 1995-2000,
(B Rice, F; Fallow, PG Pangola grass, GM: Green manure crops, FT; Fallow and tllage, FF;
Flood and fallos, Y RF: Year-round falloa)
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Fig. 3. Yearly changes in soil available P under different rice-upland crop rotation systems, 1995-2000.
(R: Rice, F: Fallow, P Pangola grass, (GM: Green manure crops, FT: Fallow and tillage, FF:
Flood and fallow, YEF: Year-round falloa.)
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Table &. Effect of nee-upland erop rotation on the physicochemical properties of soil,

The propertics~ Albeginming R F° R PG R GM R FT R FF YRF
o il of experiment (CK}
pH (L1} 3 3.4 4 Jud >4 a4 TR
OC ky) 138 Td.iy a2 (9.8 1.5 id.5 142
Ava Pymgke) i k]| LT iz 33 1 il
AvaK (mg'kg) ] ™ T Tl 20 ) 53
Ava.Ca (mg'ke) 502 926 913 DK} a1 924 20
Ava My (mpkg) 4 T 86 % 92 93 K6

Z} BiRice, F:Follow, PG: Pangoln grass, GM:Green manure crape, FT:Fallow and tillage, FF:Flood and fallow,
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Fig. 1. Yearly changes in sod pll values under different rice-upland crop rotation systems, 1995-2000,
(R: Rice, F; Fallow, PG: Pangola grass, GM: Green manure crops, FT: Fallow and tillage, FF:
Flood and fallow, YRF: Year-round fallow.)
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Tahbe 4. Wurrsenia comient of weeds, seshania and Fgypian clover

Weeds or Green momure ™ P L Cald Bl
crps .--.-.-......-.-.--.._-._--.-..---.-...-{"!-.-,J.-.-.-..--..--..-.-....... R ——
Waely 1.32 1,77 2. m5u e [,k
Seshaniie 241 134 1.72 (1Lhs (IR
Fayprinn Claver 267 .51 1.68 (.54 .14
P~ e e R A B B

—-HA R B R e (A PR 2 I R — Mk R A = R R 25 - MRTAR R B e — R
ARG LA BT FR4.59 vha + BHRREREIR R F)#I4.42 vha « HIEEODT vha « HEESERA 0% - HAERE
HEFFHEE BLER4.55 vha » HHEEO.13 vha » BEEERS.0% » BN {ERARREH— L E R (A R E R
L B AR - BRI R 45451 vhalE PR PR D R AR - B
it R [ iy B 7 R o A+ L T LA U O o P e AR e G RS - O » TP
LR HEE £ ] 2 o — S A e i oL 5 BB S0 sl SRR T
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Table 5, Effect of rice-upland crop rotation on the first crop grain vield.

 Yeor Cirain yield (tha) @
R—FICK} R—PG R—GM R—FT R—FF YRF
1945 487 4,89 4,98 4.9 459
| Gk 4.54 482 4.73 473 478
1997 434 444 4.36 436 444
| 545 441 4,48 441 441 4.39
| S 4.52 4,68 4,60 4449 4,54
20000 382 4,26 4.23 1.83 4,00
Avg. vield 442 459 4.55 4435 4.51 =
Index {%a) 1K) 104 L3 i3] 102 =

#) B Rica,  F: Fallosw,  PG: Pangoln grass,  GM: Green manure craps,  FT: Fallow and tillage,  FF: Flaod
amd fallow, YRF: Year-round Fallew.
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Teble 2, The distribubion, fresh weight and dry weight of weeds o follow paddy Field,

ko of wessds f-vear pvernge
Dastribuetion Toal fresh wi Togal dev we,

(% b (ithay __ {i/Ma}
EFEL Limdernia cindrfikna (Colym, ) Merr S
R Selerivr agraniva (L.} Soop 20,5
FHEM Alopeciouy aegudis Sobol var, amurensis (Komrar ) hwi,. 15,5
i dE Pobeomey lapathifolinm [ 2.5
BN Solive arthemifolia tluss) 8. Br, Ex Lexs, 4.2
| EERSACEE Cardewine parviflorg L 17
fE2s Solamnm nigrun L, 1.3
YW Ewrifio sonchifolia (0.0 D0C, (i
FREE Alernantieng nodiflore K 03

# 5o E I5 .34

= - SR REAT TR R R

MR (O - RE SRR B (BRI SETRE R R A - MR R
RMEE « W PR A 21,3 tha » FEEERIRES 7.9 vha » FHEEE B - MR F R
BB -ENRERER - HFSPEERNERS 16.2 vha - SEWER 2.4 vha » BE = FERFE T
PRERETAE RS 14.2 vha » EREHTREAIR 2.6 vha -

& 3. Rl {E s o B Ak S ek
Table 3, Total fresh weight and dey weight of green manure crops and forage crops,

Averape i) Pangoln grass seshanin Egvpton Clover
Timal fresh wi (Whal 213 6.2 14.2
I'mal dry wi. (Uha) 14 24 i

Zh Diata of a Ve 1_'-Fl5-'r-'\e:-|r.

=~ RN - O R B = BERT AR

B OWERERE=RES S-SR (R M EMAS LSRR - OW
§12.4% - BNEN IR - EEFSRLBENE SN0 - BE=ERN0SE - B0 - AEEAR
AL RRE#2 9% - HFRRE =FEHFELT% - Rt S RA i o R0e &
0.1% » HEFFRIB0TRO. 1% « BB =FETHIR06RE0.15% - FEHE LN - 8F - BT RS L#HT]
R A - O HIFEST.8 - 825413 kg/ha » BE S WERLR569.4 - 1335437 kgha + BEEF
{fi4.5 - 2.6529.5 kg'ha *
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HIHE A B FAEEA T - EE TIFRMAT WY - R FENTFREE - FEEkE 2N
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Table 1. Sail properties of experimental fiehl,
Texture FCC pH OC Mwq, P Ava, K A, Co Ava Mg
Lgkg) mg'kg

L Clk L5 138 ) B3 52 hif

=~ i T

AN - BN R BN - CIRE RS R R o I Lt
A =10 (W) | e PilitepHEHEY - CESERMLIAE RS —i (Bray- [ method ) HEEN » HoMit
™ - N - FBEER LR TR R (Mechlich's method ) SN - FFAAAENTE - FHRERA
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AR IR R I 2 o - WENE O - O e R P AT - TR - 3 M
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