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Fig. 1- Mean day temperature variations during days after transplanting in two years of experiment

(s nile 014 1.3 22 31 A0) a8 p2 5 g6, 2 by, gm0
Plala S aw b olay Ll slacSsl 7 )b B jo &S g
055 sl 5l (Al Bgy9 5 g il slagS]y el
wShs Joma> | plisebl g i Jobs 45 5o 3 laasaals
aoalS ol jlai e )5 s cudls ) an atin S lais g
D43 ol 35 &y903 5 gy 45 0 0 gy 5 @
Gillae (23355 cailaie > @l oy Gillae B )]
(0355 20y 46) 0)9) JuSo )3 p,S5ks 140 Lol (5358 aogs
msay olajla 5 6 Selts oloj ) s aloyo 93 b
aljo (Lo 5 (yiadio 3 46) Uy 5 i ygw p Soks 100
9 b ol Slilgus 1S 15 £ 551 120 5 (05 (gloosle]
s iy olsily 5 S oloj ) lapuds als
Jolis Cugd 90y ddlais 3 uly hgy Gillas jyb slacale s
o ainloz p9> g 9 L Sl an win 9> gl 2
b ojyle (b Slilgusr 9 05l) S (23355 L olyen () l87eLS
10> 1005033 oo A5 S e2lital L gy sl p 8
g Bl ol Wl Sloy gl ey > JiSa ,o p,Soks 15 Jluio 4

o ol 33 33 Jyl e Jasl b ol e 3,5l
5 g Bl ) Jgl w5l g2 2905 pgd w3 < iulol (sl 2
I ol S s plogl ae o o gba s g (iSdle
o b (29,90 slaazalS g @y sloazalS @y S Al
3 Cond b ()8l i Jaite ol owej 4 59, 10 520 30
S s 20X25 ol &y ot 3ga gl L3
20 S5 L aSpn > a5alS s sl & adhaio jd @y (5,
14 Lac, 8 colius Jgl Jlw 13 085 Sypo @y yio 0 45
14 Jols) o 208 X (a8 20 Jolit) 20 5 gl slul g oyt
5/5 oyl slul g @peyio 1T s S colune pgs Jlo 55 39 (45
3 Las S 3las g (48 T Jolit) yo 1A X (4522 Jolit) 2o
Sl omapd b dbul Sl by (g9 p sl cuils pae @ )b
Sas ol o 1 )5 5o slao)lS 5l i) 95 slagils ST Sl
PgodbdidS o dd sl o icdy ped Jluw jd ey,
28,55 )8 ool )50 g S0 51!
azalS o Joyesl il o)l pilejl o jles
w515 a5 (595 30 5 20 10) ()5l plSin By 00



1398 3l 3 oyl A1 alor o5 )9laS ol pos 4y 958

gl

2 Ty o spdile | 5 g glB)) A8y Jad gl 5
O 3 om 908l 655 90 €)) )5L85 51 g 555 40 350
Cupmad (2 JSB) by (5 5k €8] by yge 03y Juad TG
Sty (6,8t lalS glisyl 3 5maile 5 elyj olS culs
Ol S asld,S 5155 50 (Gealy et al., 2005) ), Sen 4
o) 4 9 0392 byl (clacus | Jais g9 5 255 (o E5)
B 9 ST )0 b By g gl A5l S (S g
D2 (s haess @ ) aw) @ P &S I 5 bglee

3 oot 395 18 b masigas sl 3 cptalasl Sl Sl
03,5 Wby il )3 59,30 &S g5 mcile cladig £lis)) o, eLis
laazals” G nl J) wog ead Jime (Lol o) 4 s 9
2 Sl )3 ad) 5l e 59, 20 4 g el S Gt (o3, 30
095 L)l 5 (039, 20 (slmazals) wog o oLt Lol (e
3 ot 39510 Las 48 plaazalS 5l ()b sine yobots 55 3!
10 (loazals) wiog oad Jitie (Lol oej 4 @35 50 (b5
o g sladisy eyl al> ol )3 ( 2U55) 392 ks (o9
S 059 30 slaasalS 5l g 0391 59, 20 clis o b jymrslacile
(IS 5l g 39y 27 35 059, 10 (slaealS 5l 5t
e, ghb cang ea s 65 ald mp b lojed & oladiy
P> Jlow > 39 g8 L)) e 9 S0 09,5 93 5l (s St
e )b masised ondsl ) @ slmasy glis) Gulesl
gt 3503 09,5 53 5 )5t 9 59y 30 LS e L jmslacile
Pt (s a8 b L (ol By ps sy £li)) oy
920 cLis o )b sladigs g 3,1 aasgy adol glis)) (g )b xe
2 059, 10 (loazalS I g5t elB)] )b ine ssbas 59, 30
L) ()b yaiged pmegd ;o il (o )Selis 5l s 59, 15
3 o 39y 83-39 3 (L (555 Smiide @ ladiy
el 5 w595 O7=01 g onis ply 4365 g3 elis,l (o Sl
azalS ot S’ > 13y Jad STU ()b pdiged oyl Al ye)
D5 @ J) pote by gl ()5 plSin 5 ymiile

Jol Jo 3 slowr @3Me osalin Iy @32 S cawdlo b oo
20 Aol 4y 20y (b JgiMSis GBS )B sbliam Sk 90 b
L85 O)go o)

o > )8t jlam o) 15 (o )55 () peises ol
259512 Joolss ay e g 0 plos (@020 0/2) 45 o
p5> Jls 13 35y 14 g ()b paiged dlopo (5 gg0me3) gl Jlo
23 o 55 3blie b LSS ()l paiged Al po gy ge3xe))
Jbas) Sy e85 1,8 ookl )90 (gan sl b g
e 48)S )5 )3 (6l piges dlsye pu p3 Al et by,
9 @) O o ke slaaonty Ghled Jold b oL
45 o 5 ooy glis)| jSlis (6pSo3lul S o 5o (g 0
S S e e (B L S il S U els))
5 (Li=Cor (LI -2500) g ysgcbaus olSsd) 45 o cloassy
aigs SoSwan (gilwlia 5l dBlu g S KB 5y ()88
a2 15 gl 3 gl o (3,5 SLis g (ldgypm 5 5)
Sy glej 3 Gizen g Sl (g & e, B LS (e
ot IS S o ] gpasia Sy sladip 45 el ol
OsSLee 35 9 59)b oty dlas g doxiy JS ol (JgS5l IS Sl
1 Bgy90 5 @t sh 4Bl j5 by 4 o glis) Sl
b (6 o]

Jo g8 ygamdns g S o 4350 5l ealil b Wnosls JUT
alS o Sy (il ol o 48 e85 g0 culiul
Olseds S 5 3 @y 1 ple Cund 5 ()55l Pl pacils
i 3 (o8 el st (Al Bgsm b @) 955 5 Glol Jele
ielse plw b Jlo Jlite 31 390 o ine ) dgi L b 43S
Oz b bl Jlo il albla ©)goa pib)ly 4 o8
(=1 Bgy9ms 5 @) 55 2 sl s slaiblar (uil)ly o0
ol pE 00 5 Lol slaosly jl osly (35 Jlo g 0 yauoyd b ploc]
2 Loy gilwes po ab odlatwl o s slaodh jl & yeo
s Jde dygy 5l ealatul b Wosly il yly &y o0 EXCel 3ale )5
loslawl b Sk duslis SAS, ver. 9.1 liéle s )5 oges
3903 a9 duoyd iy Jlein] pdaw 4> sricdadle LSD g0jl
oome 9 Sy SdS (g S p g oy dlas (gl Dl
. plsl Sigma Plot, ver. 11 158le 5 5l ealatwl b Sis 34



959

w219 9w oS5 g 435 3 gy ey 1

First year
180 30-day weed seedling 20-day weed seedling 10-day weed seedling
e  Watergrass e Watergrass s e Watergrass
150 o Infested rice : o Infested rice o Infested rice *

Height (cm)
[{=]
o

60
30
0 T T T T T T
15 27 39 51 63 75 15 27 39 51 63 75 15 27 39 51 63 75
50 Second year
e Watergrass e  Watergrass e Watergrass
150 o Infested rice o Infested rice $ o Infested rice

29 43 57 71 15 29
Days after transplanting

15

43

Days after transplanting

29 43 57 71
Days after transplanting

57 71 15

ilol Jlw 93 (b (5,15 diged Jalpe 43 jsacile dowalS Clisee o 45 (E. Oryzoides) ol o g gy W, O gt -2 IS0
A Sl Bliseo (S 4D By ygw 9 g5 ELT )] Sle dlac!

Fig. 2- Rice and watergrass (E. oryzoides)) height variations in different weed seedlings ages during sampling times in

two years of experiment Data points are means of rice and weed height in different planting proportions.
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Introduction

Investigating the competitive effects of watergrass (Echinochloa oryzoides) as a new-introduced weed
species in rice production of Guilan province is of major importance. Consequences of watergrass—rice
competition are influenced by each species proportion and density; although could be greatly affected by relative
weed seedling emergence time. Furthermore to analyze crop-weed competition, the variation in plant traits that
confer competitive ability should be considered. Total dry matter and leaf area as the basic processes in
vegetative growth, and plant height, dry weight, and leaf area index as the indications of the relative size,
photosynthetic capacity, and productivity, affect competitive ability. Rice traits were associated with
competitiveness against weeds included Initial biomass, crop growth rate, leaf area index, and biomass at
tillering.

Documenting watergrass and rice differences in growth or structure and plants changes over the course of a
growing season contribute to explain the severity of watergrass as a weed in transplanted rice. The objectives of
this study were to compare growth characteristics of weed and crop species and investigate growth pattern
changes during the growing season.

Materials and Methods

During two years of a field study, the effect of watergrass seedling ages at the time of transplanting (10, 20,
and 30 day), and planting proportions of watergrass: rice in each hill (0:4, 1:3, 2:2, 3:1, and 4:0, (weed: rice))
were examined as a factorial based on randomized complete block design with three replications. Growth
characteristics of rice and watergrass under full-season competition evaluated by six and five destructive samples
respectively in first and second years of experiment. At each sampling interval, plants were returned to the
laboratory, where the height (by recording the highest extended leaf), the number of tillers (by hand counting
total number of tillers) the leaf area index (by measuring the leaf area with an automatic area meter (Li-cor, LI-
2500)), and dry weight of leaves, stems and total plant (by drying at 75 C until a constant weight was reached)
were determined separately for each weed and rice species. Sampled plots were not sampled at subsequent
harvests. Below-ground biomass was not included in the measurements.

Results and Discussion

According to the results, tiller number, leaf area index, leaf dry weight, and total dry weight of rice increased
with increasing seedling number in plant proportions; while final height did not affect. For watergrass, tiller
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number and total dry weight were also influenced by plant proportion, and increased as weed ratio at the planting
proportion was raised. Planting proportion caused no significant effect on final height, maximum leaf area index
and leaf dry weight of watergrass, and differences among treatments disappeared over the growing season.

At the planting proportion of 1:3 (weed: rice) tiller number of two species was similar in most samples, but
was higher for weed than rice at the other mixtures. Maximum leaf area index, leaf maximum dry weight, and
total dry weight of watergrass in all planting proportions were higher than rice. Weed seedling ages had
significant effects on tiller number, leaf area index, and leaf dry weight of two species, and also total dry weight
of watergrass at the first year, but such an effect did not observe in the second year.

Conclusion

Totally based on results, it could be stated that watergrass is more competitive than rice; where the relative

aggressiveness of component species was significantly higher for rice than weed. this is probably because of

more growth compensation ability of weed through rapid growth and high tillering when it germinate later in the
growing season, and because of its stronger competitiveness relative to the rice.

Keywords: Emergence patterns, Planting proportion, Transplanted rice, Weed seedling age



