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procumbens (Krock.) Borbas), ¥ ¥~ 4 ¥ > 1
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(F B &, p<0.01), BifE X (F#95.5~104.3
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REL oz, BHIz 0 ONTOBUIZ 7T AL TE
WEE, REHEOEDC LB b ICEE

(F#E, #1hZh p<0.001, p<0.05) &7x0b,

F3 R OHMEER (VAEDHE)

95 (2011)
9 HHIC IZBIE X TYFHI24.8~32.0, ZHERK T
13.5~21.5k 7% > 7z, EEfnIX 7 H AR CHRAEEE O
HEOIZ XA ER (FHE, p<0.001) &=
D, 9 H# (ILEORKRE CTEBHEX (Fiy
12.5~13.0) 2FHEX (F#11.9~12.1) % E[E->
77o F I INEERE ORI DOV T, FEECT IR
Eo#EWICL 28R 0ANERET, BE, ME, &
BT DK (FEEY/ 5T D 80x100) TILEAEZEE,
BREAFEOECICLZHENEDICERE RS2
(FRE), BER, BERICB W THEKX Tl kx
N, ERER TIRRA E R o7,
AKFEOPIIZ DO WTHESITRT, 3, IEHER
HRICBAL T, mH7- DI, 1FED7: 0 BT
TEE DRI L 2EPVEE (FRE, ThTh
$<0.05, »<0.001) THYH, KF»IZHIH CTBHHE
X (F#251.4~291.7) <HEHKX (F¥
272.2~363.0), ®F CEMKX (F¥
66.5~84.0) >#HHEX (F1958.6~72.8) Th o7z,
ZB1000EIC DV TIE, FH24~26g TREICH
BEIRD oMo, AFEICEL T, B
HE T T88~96%, KAKE/ME X FHIT9~81%
MET, ThZnXBEICEEZTIRD sk o7z,
INE B LT, BUNE (F#408~637ke/10a), XK
KR (CF#325~513keg/10a) & b, FRAHZSRE X 5
HHEOXHERO A8 EE (FMRE, p<0.05)
Thotze FINEIZOWTHS L, BEX T 4 X
DD ENTHY (637.2kg/10a), ZHIZHERT1
X (BEX) £ 6K (7HDARE) 564~69% &
W FEIC/NSRE L -7 (Tukey ® HSD,
$<0.05), —F, EHEXTIE 6 X2 kb kb LI
ThHo7z5 (630.4kg/10a), BUEX & D & BN &

X REEEE BREIRHH S TR Ky VA, 3FF)
No. 6H 7H 8H 6 H 7H 8 A 9 A 6 A 7H 8 A 9AH
1 BRUAE X 2.4%0.1 3.1+0.3 3.5%0.2 3.5%0.1 1.1+0.1 2.4+0.3 2.9%0.2 2.84+0.2
2 - O O 2.1£0.1 2.3%£0.0 2.8%0.2 1.1+0.1 1.6+0.0 1.54+0.0
3 — O O 2.3+0.2 3.1£0.1 3.2+0.0 1.5+0.2 2.5+0.1 1.3+0.4
4 o - - 1.34+0.0 2.1+0.2 2.7%£0.5 3.240.0 0.2+0.0 1.2+0.3 2.1£0.6 1.8+0.2
5 o O - 2.3+0.1 3.0+0.2 3.1+0.0 1.5+0.0 2.4+0.2 2.240.0
6 - O - 2.5+0.0 3.440.2 3.340.0 1.7£0.0 2.84+0.2 2.240.0
7 HREX - — - 2.0+0.2 2.6+0.1 3.1£0.0 3.3£0.0 1.1+0.1 1.9+0.0 2.5%0.0 1.84+0.5
8 - O 2.4+0.0 2.4%0.1 2.3£0.0 1.6+0.0 1.6+0.2 1.1£0.6
9 - O O 2.5+0.1 3.4%0.0 3.2+0.0 1.7+0.2 2.8%0.0 2.0%0.1
10 O 1.3+0.1 2.3+0.0 2.6%0.1 3.2+0.1 0.1+0.1 1.0+0.3 1.7+0.0 1.6+0.0
11 o O — 2.0£0.3 2.8%£0.2 3.2+0.1 1.2+0.5 2.0+0.3 2.24+0.2
12 - O — 2.1£0.0 2.6%0.1 3.2+0.1 1.3+0.0 1.84£0.2 1.84+0.0
HH DR FhEE ns ns * * ns ns * % ns
FREET5 1 * * % * % % % %k * % * % * k% * %
ZHIEH ns * * * % ns * * %
SR D fx =y
THSEMO R 1.3 0.6 0.7 0.3 0.3 0.9 0.9 1.1

(Tukey @ HSD i, p<0.05)

BiEE, VIEEEREE (n=2) 25T, VIE=3 E% X HEa)

*, ®k, kk ok, EROFHENZNZH p<0.05, 0.01, 0.001TERE (FHE) THSIL%ERT,
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#£4 AKWEOLER
WEX BhEE FREERY FOE (em) IO BRdH72D)
No 6H 7H 8H 6 H 7H 8 A 9H 6 H 7H 8H 94
1 BRAEX - = — 30.6+0.5 57.4%0.9 92.3+0.4 95.5+1.8 11.5+3.9 31.3+£3.5 24.4%1.6 25.6+t4.1
2 - O O 58.3%0.0 96.3+1.4 103.0+1.4 31.3+1.8 29.3+1.1 28.8+2.8
3 - O O 52.8+1.4 92.5+0.4 99.6+0.9 29.9+0.9 26.0+1.1 24.8+0.4
4 o - - 31.3+0.4 59.0£3.5 98.6+1.6 104.34+0.4 11.9+2.7 36.8+2.1 30.5+1.1 32.0£2.5
5 o O - 55.1£2.7 97.0+£3.2 102.44+2.3 34.54+0.0 30.5+0.4 29.5+0.7
6 - O - 56.8+1.8 94.8+2.1 100.8+0.0 29.3+£2.5 26.040.7 27.6+3.0
7 B - = - 32.9£0.8 58.5%0.7 99.8+3.9 99.3£1.3 10.7£1.2 21.6+1.1 15.6£1.5 14.7+0.5
8 - O O 55.2%0.9 97.3%£0.7 97.4%0.4 19.1+0.1 15.8+0.8 13.5£0.0
9 o O 57.0%£4.2 93.8+1.3 96.8+2.1 17.6+3.2 16.3+3.7 15.1+4.6
10 o - — 31.9+1.8 56.7+3.3 96.8+3.8 97.2+3.8 11.4+0.4 22.9+2.0 17.6+0.8 20.1+0.4
11 o O — 55.6+1.8 91.9+4.6 95.9+5.3 20.7+1.9 15.8+2.4 19.2+0.2
12 - O — 58.6+3.9 99.9+1.5 100.6+2.9 23.8+£2.2 19.3+1.3 21.5+4.0
FEROBF FRER R ns ns ns * % ns %k % %k % * %k
FREET5 % ns ns ns ns ns * * *
SEHIER ns ns ns * ns ns * ns
AU E 1= ll‘f =
PR - — 9.4 — 8.2 6.3 10.1
(Tukey ® HSD #, p<0.05)
WEX BhEE BRI E INHER: DAR L
No. 63 7H 8H 6 H TH 8 H 9H R (m) BR (m) BB GERD720) BRI xR
1 BRAEX - = - 6.320.0 9.6+0.3 12.8+0.4 12.8+0.4 68.8+0.4 16.5%0.0 21.3%£3.2 83.0£0.7
2 o O 9.5+0.1 12.8+0.0 12.8+0.0 75.6+0.5 17.3+0.4 25.4%0.2 88.7+8.1
3 - O O 9.4+0.3 12.6+0.2 12.6+0.2 73.4%0.2 16.8+1.1 23.6%0.5 95.5+3.5
4 o - — 6.2+0.0 9.6+0.2 12.8+0.7 12.8+0.7 77.9£1.6 18.8+0.7 26.3+1.8 82.5+£11.9
5 o O — 9.6+0.0 13.0£0.0 13.0£0.0 72.8+£0.7 17.0£0.0 24.8+1.1 83.9+1.6
6 - O - 9.4+0.1 12.5+0.0 12.5+0.0 72.1£0.5 16.6+1.6 22.6+0.2 82.4+8.3
7 EHEX - = = 6.3+0.1 9.4+0.2 12.0£0.0 12.0£0.0 74.3+1.8 15.84+0.5 13.1+£1.1 89.1+4.4
8 — O O 9.1+0.1 12.1+0.1 12.1+0.1 72.0+t1.4 16.3+0.4 12.3+0.1 90.7£0.9
9 - O O 9.24+0.0 12.0£0.0 12.0£0.0 70.8£1.8 16.3£0.2 12.7£4.2 83.6+£2.7
10 o - - 6.4+0.2 9.2+0.1 11.9+0.1 11.94+0.1 69.2+1.6 15.4%+0.1 14.6+0.6 72.7t4.2
11 o O 9.1+0.0 12.0+0.0 12.0+0.0 63.3+4.5 14.3+0.0 13.8+0.9 72.1+£4.0
12 - O — 9.4+0.2 12.0+0.0 12.0+0.0 66.6+t1.1 14.4+0.4 16.3+2.4 76.3+3.3
FR OB TR ns * % % * % % * % % * % % PEE % % %
BRE S ns ns ns ns * ok * ns *
ZHIEH ns ns ns ns * k% * ns ns
FHEMORINERZE .
(Tukey & HSD %, 5<0.05) 0.6 0.9 0.9 6.8 2.5 7.3 21.8
Bfitid, VIMEEEHERZE h=2) 257,
*, kok, x %k, BEROZESZTAZR P<0.05, 0.01, 0.001THE (FHE) TH2 I ErERT,
5 KON
. . AR R BB E (%) Ik (kg/10a)
X B FREEREY - — -
m Z Veh Ve Z g TANPE SEEN S
No. 6H 74 sp mHRVIE 1D DL 1000E (g) BbG YK/ E L LRI
(a) (b) (c) (d) (e) (axbxc) (axbxcxe)
1 BAEX — —  236.1+35.4 66.5+2.6 26.0£0.5 96.0+1.4 79.6+0.1 408.8+£69.7  325.5+56.0
2 — O O 281.9%2.0 80.0£0.4 26.3£0.0 95.040.0 80.940.2 593.7+6.8 480.6+6.4
3 — O O 262.5%5.9 73.7£1.5 25.0£0.9 91.5+0.7 79.9£0.3 483.9+38.9  386.6+32.7
4 O — — 291.7£19.6 84.0+0.0 26.0£0.5 96.5+2.1 80.9£0.3 637.2£54.5 515.2+42.0
5 o O 275.0+11.8 80.6+2.5 26.2+0.7 94.5+0.7 80.9+0.6 580.7+58.8  469.5+44.0
6 - O — 251.4%2.0 71.9+3.2 24.3+0.5 88.0%9.9 80.1%0.6 439.5+14.5 352.0+9.1
7 FERHIX —  —  —  290.7£23.6 72.8+5.4 25.240.2 91.0+2.8 79.840.4 530.9+8.7 423.9+5.0
8 — O O 272.2+2.6 65.5+6.3 25.5+1.2 95.5+3.5 81.6+1.1 455.2+£60.5 371.9+54.6
9 — O O 281.5+94.3 70.4+1.5 24.8+0.2 92.5+0.7 80.740.8 492.7+170.4 398.5+141.5
10 O — — 324.1£13.1 65.3+£7.5 25.5+0.7 92.0%0.0 81.7£2.3 539.3£55.1  439.8+32.5
11 O O — 307.4%£21.0 58.6+6.7 26.2+0.7 93.0+1.4 81.0£0.5 469.8+£34.7  380.8+30.4
12 — O — 363.0%52.4 67.7£4.7 25.7t1.4 93.5+2.1 81.3£1.3 630.4+£100.1 513.2%89.4
FROEF HAE * sk 3k ns ns ns ns ns
[Ewapes ns ns ns ns ns ns ns
RHAEH ns ns ns ns ns * *
Rinabienalost 138.2 17.0 — — — 280.3 231.6

(Tukey @ HSD #, p<0.05)

B,

PR (n=2) 2R,
*, kok, xRk, EROZRESEREHR p<0.05, 0.01, 0.001THE

(FHE) THDZLxmT,
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Tol-FHEX (8, 9, 11K) ¥ Hb, FHEXOM
WHEZIRD WG holz, 2D XS, AR
BICOW TR EIC L > TREHFEORERDIR
Tz B BERTFOME 2726

PRECDVESEST ) L MEESCEE, ARIE & OBEIR
B 6N LT, TR L MR SEA T © OB,
BHEX O FEHERICOWTDABE (Spearman
D p=-0.777, IEHEE, p<0.01) TH-o72bDD,
FNLANTIE p=-0.41~+0.01 & fHREAME D 5 72,
KON & OFEIC DOWT b, BifERK, Z5HER
ELERETE R ok (N ZF1p=-0.057,
-0.198 ; ns),

KRGO ETH & LT, 10a &7z D I E %2 #E
BHZ# (v), BrEZ2{TR-/726H, 7TH, 8 HH#
DT =8 ZHHAEE (FnFTh %, %, %) £T5
HEROT 2T o/l 5, BTDLHI K57,
ET, MEE (VEOXHME) 23K E 5 L,
HERIIBHEXR O A THERE LY (FHE, n=12,
R?=0.891~0.898),

EHERIZL LR
y=1151.9—79.1x%—61.9x,—105.7x
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Effect of differences in planting density and weed control

methods on rice yields in terraced paddy fields

Teruo ARASE* and Yoshiyuki UCHIKAWA**
*Education and Research Center of Alpine Field Science, Faculty of Agriculture,
Shinshu University
**Department of Forest Science, Faculty of Agriculture, Shinshu University

Summary

In order to obtain the basic information for conservation and weed control in a terraced paddy field,
we examined the growth of weeds and rice (Oryza sativa) and estimated rice yields in Obaste in Chikuma,
Nagano Prefecture, Japan. The experiment had a two-way layout with two replicates, and employed rice
planting density (sparse and dense) and method of weed control (6 patterns) as factors. Rice cultivation and
the investigation were conducted from May to September 2009. Nineteen weed species were identified,
with two species considered dominant (Monochoria vaginalis and Scirvpus juncoides). Analysis of the V
-values, based on the vegetation data, showed that weeding effort was correlated with dominant weed
quantities in sparsely planted plots. However, in densely-planted plots, weeding was difficult and the effect
was not apparent. The average yield of unhulled rice was 408 to 637 kg/10 a, and the effect of weeding
differed according to planting density. Using weed quantity in June, July and August as explanatory
variables for predicting rice yields, the magnitude of the regression coefficients for each month differed
from one another, i.e. weeding in June and in August were more effective for increasing rice yields. In

addition, weed quantity under a certain level appeared to decrease rice yields only slightly.

Key words : terraced paddy field, Obasute, planting density, weed control, prediction of rice yield





