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Abstract

Six herbicices were . evaluateo 1n direct-sown rice 1n
Alexandria region, oduring 1987 ang 1988 seascns. Herbicidgal
efficacy of the tested herb:cides, as well as their effects on
the growth and productivity were estimated. the dominant weed (S}
in the experimental field were Echinochlos crug-galll and Cyperus
difformis during 1987, ancd Echinochloa colonum during 1988. The
most effective he-biciges 1n the $irst SEaston were Fenoxyprop-—
ethyl at 1.2 L / ha, Bensulfuron-metnyl &t 71.4 gm/ra and
Thiobencart at 4.B L/hs, while UOxaciazon k2 at 1.8 L/hsa,
Thionencartb at 3.5 iL/ha, ang Pretilachior at 1.7 L/na exhibited
good control of trne weess 1n the Secnnd Season.

Mest nf the he-bicioal treatmenrts caused significant increase
ot only 1o the g-ain angd slraw yielgs but &lsc 1n the harvesl
1naex., i t neignt, number of panizles, panicie length, ~umber
of Filles grians, panicle welignt, 1000-grains welght and grain
prate:1n conte
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reportet  trhat Hensulfuron-methyl, when applied at 30“56 gm/ha,
cortrollen Cwperus giffeormis, ELchinoorina glabrescers, E. gress
ga.li, Sapzitarla morte.lgensds and Monohoria vaginalis; ant
increasen grair yis.T -F -€ .. Pacheco and Pope (178e) pbservec
that, Bensul furor-mets. a7 35-140 gm/ha, when applied in

sequant:al treatments witn molinate gave excellent control  of

broad leaved weeds and sedges,9,10 anc 22 days after r:ice sowing.

No phytotoxicity to the rice crop o(rgarmful effects on the yielos
were resulteg from the merticned herbicide application. |
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Fenoxaprop-ethyl was considered as an effect:ve alternate to
bensulfuron-methy for grassy-weegd control 1n rice, a5 1t ShOweED
gooc control of E. crus-galli ano produced good yield and high
grain guality (Snipes and Street, 19875 end Khodayari gt
1989). It was alsc reported that, Oxa30:az0N was an
herticide in the control of many weeds 11 rice {e.g.
=] o] < NN fgeratum convzoldes, Digitar:s agscendens, E
Fortulace oplerscea and CZommelipa communis) and it

=

grastesi inCrease in the grain yvield when compared with butarn. o
ar¢ ,egncimethalin (Bhole ang Si1ngh, 1987; Dayarano, 1987 Tiwa-i,

1987; Kerhinde, 1988 andg Znac and man 1888). =owever, Hbud
reported that, molirate and oxadira:sn controliled properly
ormis angd E. g¢grus-zali:y but wme highsest gralin vigld -8
from the mclinate tment.
te presert study was congducitad Lo demonstrate trg
+ the nerblicioal treatments, for the wseds of o
1eld, st Alexandria regi1con, a5 well as the:r ef

Materials and Metrcos

Two field experimente were conducted in  the Ag-ic
Experimental Etation of flexandria Uriversity iocatec
during the 1987 and 19BE sessTtns.  The main
gxperiments were stucing the cremiIcal wWEE
rertbicices in the girect-seedes rice (Oryze sstiva!
effects on the grain vield.

A randomaized corplete block erperimental des:cn, wit
replicates, was uses in both expsraiments. The piot s:2€
(I X 7 m). Thirty-s1x hour water-soaked seeds were
broagcasted by hangd manually puddea, at a rate ©
Seeding dates were June 13, 1987 and June I, e
experiments.

atess

Bernthiocarb) [S-(4~chiorobenzyl)-N-h-—dignnrnyitrmio.

aturn 0% EC; was appliec 7 days afier =2owing at
twO rates, .5 ane 4.8 1/7ha.

2. Pretilacnlor + Safrner{Z-chloro-Z,é-dietnyl-N-iZ-orops-yeth
acetanilidel <+ [4,é-dichlioro-Z2-phenyl-pyrim.ci™
EC, was applied 7 ocays after sowing at a rate of [

3. Oxadiazon Kz[2~ tert-butyl- 4 ~(2,4- dichloro- £ ~.copropyloxy
phenyl)-1,3,4-oxadiszoline-S-onel, Ronstar rz JE% ED, was pre-
sowing applied at a rate of 1.8 L/ha.

Herbicides and 7
i. Tricbencarb
carbamatel;

¥

AN~ I

4, Bensulfurcn-metnylimethyl -Z- [[{[{[{(4,6-cimetnhoxypyrimicine-z-
yl) aminrol carbonyll aminol sulfonyll methyll bpenzoatel;
Londax 0% W.P, was applied, 12 cays after sowing at a rsate

71.4 gm/ha.

5, Molinate [S-ethyl-N-N-hexamethylene thiocarbamatel or [s-Ethyl
hexahydro -1H- azepine -1- carbotrioatel; Sakkimol 70% EC, was
applied 12 days after sowing at a rate of & L/ha.

6. Fenoxaprop—ethyl [ethyl-2-[4-0-(6-chloro-2-benzoxazolylloxyll
phenoxy propancatel; Furore 12% EC, was applied, 12 days after
sowing at a rate of 1.2 L/ha.
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The herbicidal treatments were made in 360 L. of the water-
/ha except Bensulfuron-methyl which was mixed with an amount ofF
so0il (at the rate of 150 Kg/ha.) and manually broadcasted on
respective plots. Knapsack sprayer, mode]l CP3 with red fan type
nozzle, was used to apply the herbicides. In the ranc-weeded
treatments, the weeds were manually pulleo, 30 days after sowing.

The assessment of the results was conoucted by weighing the
indivioual species of weeds, 45 days after sowing, and Dy
measuring some of the agranomic characters, at harvest, such as
grain ang straw yields, harvest 1ngex, plant height, parnicie
length ang weight, grain number (total anco fi1lleal, number  oOf

grain per panicle and of panicles per unit area, and 100C-gra:n
weight.

Chemical aralysis of protein content was carried out
accorcing the met~od discribed 17 the AncCnyrous (1960 .

Data were subjected to statistical analysis accoraing o
Snececor (19355,

Resuits ang Jiscussionr

Two fie2ld trials were carried Dut 1N Lws succeeCing Seasons
1987 and 1988 1n crder to investigate the effeciencies of certain
herbicides to control weeds 1n Cirecti-seeded rice, as well as.
their effects on the grain y:eld, vyield components &nc grain

quality characters.

1- Weed control:s-

FResults of the weed control ars recorded in Tapie (1) and
(2) for 1987 and (98B seasons respectively.

In the Ffirst season (1987, Echinognlos crus-gallii ana
Cvperus ci1fformis were the cominant weeds, their percentages o~
irfestatior were 43.% and 30.5%, respectively with a sum. of 7&%
irfestatior, whnile the E. colonum amd Eclipts albs percentages o
irnfectation were 20 ang &%, respectively. PERCE, LU was sSuspected

that the nerbicides scting well On the Tirst  twd weeOds wou.
perform gooc effect on tne overall control cf ine weeds in  Lhe
experiment. Bensulfuron-metnyl at 71l.4g, Fercxaprop-entyl at 1.2l
and Thichencarnh at 4.8 L/na exribites the greatest effect on E.
crus-galili; they reoaceo the fresh weight of the weed by 96.8,
?T.4 ancd 89.1%, respectively. Similar results were previously
reported by several 1nvestigators for examples. 1t was reported
that, best cortrol of £, crus-galli was obtained with Fenoxaprop-
ethyl at a rate of 0.!5 or 0.2 lb/acre appl:ed at the 5 to 6-lea¥t
stage oF the weed before or after floooing (Smipes and Street,
1987), Fenoxaprop-ethyl, at (.17 Kg/ha controlled E. crus-galll
and Leptochoa fasicularis, and performed as well as or better

thar standard treatment of Propanil]l with Triobenzarb (Khodayar:
et al., 19689). Bensulfu-on-methyl at 35-14C gm/na gave excellent
control o©f broad- eave: weeds and sedges (Pacnheco ana Pope.
1986), which i1ncludeo L. crus-gaili, E. glabrescens, Mgnogchorig

vaginalis and Cyperus d:¥formis. Oxadiazon, Molinate, Pretilac-
nlor and Thiobercarb at 3.5 L/ha were found to be mooerately
effective or E. c-us-galli, the corresponding % reguction in the
~weed fresh weight were 76.6, 69, &1.&, ang 43.6%, whereas hand-
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weeding showed 65.3% control of it. For Cyperus difformis, Preti-
lachlor, Fenoxaprop-ethyl, Bensulfuron-methyl and Thiobencarb
(4.8 L/ha) caused more than 85% reduction i1n its fresh welight,
Such result agrees with what has been previously found. Howevere,
it was reported that, Thiobencarb at 3.75 Kg a.1/ha was particu-
lary well controlled E, crus-galli (Zhao and Han, 1988); and for
effective control of E, grus-galli and C. difformis, the applica-
tion of Thiobencarb has to be eight days after sowing plus Propa-
nil izt 1 Kg/ha) 16 days after sowing (Ali 2t al., 1987). Oxadia-
zon at 0.75-1.0 Kg/ha, pre-emergence, gave better control of the
weed 1n paddy rice than Thiobencarb, at 1.5-2.0 Kg/ha, appliec g
days after sowing (Tiwari et al., 1987). Rapparini, (1989 who
repcried that, Bensulfurorn-methyl applied at 0,1 Kg/ha to rize at
the 2- to 4-leaf szage in 3-10 cm water controlled C. diffor:
The same resuits were also obtaired by Clampet (1988)ard Hern
and Datta, 1988.

For E. ceglonum, the herbicidal treatments,

hanc-weeding, showed more than B80% reduction in the we
weight, Oxadiazon, Thiobencarp (4.8 L/hay, Molinste &ng
Pretilachlor, caused the hignest reduction :n this respect, whoon
equal to 100, 97.5, 94,3 and 94%, respectively. The tLreatmanis
were affective in controlling Eclipts alba with percentages of
control  ranged from BS to 100%, whereas Molinate anc 7.5 L. na
rate of Thiobencarb gave 7&.7 ang &5.4% control of the wesd reop.
I general, Fenoxaprop-etnyl, Bensuifurcn-methy: and =.8&
L/ha rate of Thiobencaro showed the sirongest effect aga.rst  ine
totel weeds “resh weight, ang tne corresponding % wereg @ $3.3,
92.1 anc ?1.0. The highly effective herbpicides inm th1s respect
ware those strongly effective on ths predom:nant (E. Crus~=cs.i:
arng C. gifformiz). EBnipes and Street (1987); Bernasor and [

oW

(1988 and Mishra et al., (1988) supported the prev:ious
In the secono sgeson (1988), the ~eed spectrum was
wrnat of the Firsty cne. The predorninant weso for tie
colonum L eused nearly 82% infzztation, whe

(E.52%), rotunzue (5.94) and C. difformics

negligin:e “tages of irnfeststicn.  Hence, ¢,
was Considered Lhs Ttor that cowlg «¥fect ¢f %
wessr population 1n BEASDN., Trherefore, =

(]

of wre harbhicidal b w“galnst the weeds ¢

From ! first tz  the second season, Thas

1illustreced From Lne compariscn between Table i

Oxadiazon, Thiobkbencarb (4.8 L/ha), Molinate, PBretilacrior,
Bensulfuron-methyl proved toc be nighly effective, not only :n
controlling E. colonus but alsc in regucing tre fresh

tght ot
the total weeds as well (Table 2}, Bince the percent reduction
the E., gcolonum fresh weight for these treatments were 100, F&.7,
92.0, 91.7 and B7.2% respectivaly, whereas the respective vaiues
for the total weeds fresh weight were 98.9, 94.3, 88.5, 91.6 and
88.7%. The contribution of E, ¢crus-galii, C. difformis and C.
rotundus weeds 1in this respect was minor, because of the low
percentages of i1nfestation with these weeds in the experimental
fisld.
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Tebie (1): Rffect of Cartais Nerdicides oo Fresh Weight (gu) of Weeds/Square fster, &5 Days After Sowing of Dirsct-Seesed hice

in 1967 Seasen.
Bchisechion Ehiseckiog Cypsrus Eeliphs Total of over

fats soinn cra-gih Gitforais il Yoeds
Treatnents / .

. " L ¥ " 51 R 1 § ] n ¥ 8. L ¥
Thiobencard 58 481 %06 9.5 833 881 BLe 3 67 %2 M0 N0
Th:obeacard 504 331 255 810 14667 436 1900 M1 167 654 19809 66 6
PretiiachloreSatuer 38 171 70 4.0 000 616 0t 0w.e  6.¢ w0 ne 8l
Gradiazor K1 238 1.8 L [ 2] 160,60 6160 766 "o 51 3.t 8.0 15508 741
Sensalfurod-mathy: 608 Vi 4 ¢ 1760 858 837 $hE 2333 18 6t 1069 4766 921
¥olipate 708 b.OL 687 9.3 8067 f8 0 00 83 b £ B 12567 780
Fesoxaprop-etbyl IR P 2L 133 2.2 1157 %4 758 9.2 0.8 e 402 93 2
Rasd Vealdel - U0 833 8853 53 067 173 LR Wwen o 0.0 %64
Uy-Feedsd - e ot #w00C &P 1Hm.e 60 BET 8¢ 35767 ¢ ¢
%ol Weed Talestalion v 435 KR 6.6 100.0

Y 0 = Percentage of reduction (or ¥ conirol) i Fresh Weight of each weed.

Table (2. Bffest of Tertsin Herbirades oo Fresd Weigh! igm) of ¥eeds/Squere Keter 40 Days

Eter Sowiag of Direct-Seeded Rice

1t 1988 Seesor.
Eciinnchion Bekanockica Cyperus Cyperes Total of over
ate tolozus crus-gelll tifforeae rotusdus Preds
Treataests ! -= --
be L8 tk ¥ $ 8 13 i | it . L E
Tysobspcart 0% LEL 85 1 387 52 Wt £f e &£ 518 308 %47
Thiobezcard 3% 351 4413 77 E R O [ ] e 5 9.3 BT TS
Pretilachior+Salver 38 1.7 L 5.9 817 8.0 e ¢4 e B¢ L3 8.0 91 ¢
Tisdiezor K2 2% 1 &L te FUON SN 1006 6.8 we B 8.3 50 $8.9
Sensultaron-meihvl 608 Fid g w871 [ wee bt 006 6.t 1904 W50 BEY
Kolizate 72% LA w6 92.¢ 6.0 6 18 €O 5.0 1900 00 BB.S
Fazoxgprop-ethyl I8 {2l 517.5 4.8 8. e o0 W TG LX) 5505 T8
Hapd ¥eedsd - 68525 #7.2 e 6 0. 1e S8 %3 1975 648
Ur-tieeded - 19500 0.0 130 00 15.9 g8 me b6 050 0.6
% of Beed Infestatson 87.83 5.52 666 5.96 108.0

% = Percestage of redection (or § cootrol} iz Presh Beight of sach wed.
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Table (2): Bffoct of Cortain Herbicides on Grovtd and Productivity of Direct-Seeded Rice 1o 1967 Season.

ériia Strav  Harvest Plast 0% Mo of Pamacle Ne. of Mo, of Panitle 1000- 6raun
Rate yield yield index Deight Heading pamicies lexgth tilled snfilled weight graaz protenn

Treatescts / t/h t/h (%) {cal  time a2 (ce)  graip/ grass/ (ge]  wveight content
. pinicle panicle {gn) (%)
Thiobencarh 303 6L 5.3 1050 33.00 103.80 116,20 284.30 1563 11396 554 28T % 948
Tiiobencard 32 350 431 .50 320 99.30 11950 256,60 1673 11090 882 143 W4 56§
PretiluckioreSaloer 308 1.7 1 430 1034 32,60 102.50 118,40 268.40 17.66 11160 7.2 Z48 1 64 832
Oradiazos X2 25% $.81 535 (147 33.20 10440 115.80 287.1¢ 18.%4 1560 382 1% 13 898
Beasul! welhy] 603 7049 513 1043 3120 103.20 750 27560 08B R1OE 63 I mie 3
folinais 704 600 590 1180 3370 105.60 114.30 282.20 19.32 1610 24 2% B TD S 45
gaprop-aflyl 188 L2154 1029 3330 102.90 11810 272.60 17.85 L1320 €33 17% 0 1l 8
aabd ¥aedad — 463 9.64 3240 101.20 Li8.70 26170 17.38 M1 884 6l 1@ G5
lg-Yeede — L7 876 29.80 S6.70 12060 247.40 16,23 06.2C 1870 o 18 D
L.8.55.95 8179 0.176¢ 080 0.670 0.330 8300 0.280 3.100 G640 0.030 ¢ 4iE (08

* = Tipe iz deys of the 50X dezding, starting from the sowing date.

Table (4): Effect of Certain Herdicades oa €rovth and Productivity of Direct-Seeded Rice 1n 1988 Seamon.

Sraip  Strav  Harvest Plant S50%' No. of Pamcle Wo.of Ho.of Panacie 1000- &ras
Rate  yield yield index beight Heading pamicies length filled mefilled weaght grain proteis
Treatnents / t/a t/h {8 {ca) tie /W2 {ca) grain/ greas/  (gwi  weight content

ba. padicle panicle (gni (%
Thiobencarh 333 5L 5.69 1138 3370 109.60 117.50 207.30 19.76 122.60 5.3 31 WM L&
Thiobencard 50% 350 4.6 969 3240 105.80 120.70 268.56 17.52 118.20 8.3¢ 235 3055 9.38
PretilackiorsSefoer 308 171 5.34 10,29 33.30 107.20 119.10 287.50 18.65 120,80 .46 2.87 22317 4.93
Oxadiszon KZ 25% 1L 602 1162 34.10 11030 116.90 302.40 19.%5 12110 45¢ 318 4.4 3547
Bensulfuron-methyl 60% 71.4¢ 5.38  16.76 33.30 108.80 118,30 295.50 19.34 12230 583 199 .1 988
Molinate 70% 6.01. 620 1219 34.00 11070 116.20 306.60 20.24 1280 435 3.0 2484 942
Penoxeprop-stbyl 133 121 5,29 10.57 3330 107.30 118.80 290.40 .15 170 684 153 2.6 8.7
Hand Weeded — 490 9.9 33.00 107.50 119.60 279.60 18.21 12110 7.2 174 2181 9.48
Up-Yeeded — 395 9.00  30.40 103.40 120,40 253.30 16.84 11570 0.4 2.45 20.17 8.05
L.8.0 0.0 0.167 0.164 0.900 0.620 0.350 6.400 0.370 3.500 9.330 0.080 0.35 0.079

* o Tim in days of the 508 beading, startiag from the soving date.
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Generaly, it could be shown that, the dominant weed(s) 1n
the field of the experiment, plays an important rule in the
overall control of the weeds by the selective herbicides.

2- Rice Growth and Reproductivity:

The results of the rice growth and reproductivity measures,
for the two seasons, are presented in Table (3) ang (4).

Grain vyield of the seven herbicidal treatments as well as
those of the hand-weedeo cnes, were significantly higher than
those of the un-weeded treatments 1n the two seasonrs. Molinete
followed by Oxadiazon, Thiobencarb (with the higher rate),
Bensulfuron-methyl, Fenoxaprop-ethyl, and Pretilachlor, produced
nigher grain yields than those of the hand-weeded treatment, in
the two szaspns. However, Thiobencarb, at the low rate, produced
ampunts of grain yield less than those of the rand-weeoed +treat—
ment for the two seasons (Table 3 and 4). Such resulitss are guite
logic, by vrefering to the data of Table (1) and (25, it seems
that, the lesst percentages reguction 1n the fresh welynt of tne
individual tor even tne total) weec species, were those of the
Thiobencarp tat low rate) followed by the hand-weeded trestment
hence, these trestments produced the least yield of grains.
Melinate exhibted tre greatest :mprovement 1, the grain reproduc-~
tivity followed by Gxadiazon ar3 Tniobencarb in desending sequen-
ce. A similar trena to that of the grain yield, wes also observed

in the straw vield property. Tne treatment produced nigher grain
yield, produced higher straw yield as well, with shorter SO%
heading time, and vice versa. .

However, Molinate followed by Oxadiazonr, Triobencarb (4.8
L/na) and Bensulfuran-methyl showecg the nignest values of tre
plant height, number of panicles, panicle iength and weight ,
number of filled grain/panicle and 100C~grainrm weigrt, as well as

cf that o©f grain a straw yielgs, for the two seasons. The
treatments showed also the shortest S0% heedirg time a& well
(Table 3 and 4. The menticned four herbicides were highly
effective in controlling the predominant wees of tre second
season E. colonum (Tatle 2}, and they were mooeratly effective 1in
controlling the predominant two weeds of the first season (E.
crus-galli and C. cifformis) (Table 1). Such resultes were 1m
agreement with that have been reported by Abud (1986) and
Senthong (1984), they found that no signs of phytotx:icity or
differnces between numbers of grains or steri.e spikeiets per
panicle were observed with Molinate produced the highest grain
yield. Thiobercarb at 1.0 Kgsha was also found by kumar andg
Gautam (1986) to give higner grain yielag and i1ncreased the number
of panicles per square meter ancd filled grains per panicle
compared with the control. On the other hand, Fenoxaprop-ethyl,
Bensul furon-methyl and Pretilachlor were improved the prote:in
content of grains in both seasons.
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