LAl 5o g sdiboln

VeoF ola o o 5 16 558 sdllw,

3%
32 sladle b el jo widjanir (a5 g (oS 0Sles Sl s 5 ) Sl oy sekate &
32 52 1S5 3 L holas LIS slacSsh el ol B 3 5 3 Sl el &g &2 (ooloj]
S, giS e ol sl jeolind liw ol o casxd ac)ie 40 (1400-1401 4 1399-1400 ely; Jlo
Olaie @ (o gl 25 (o, alold) SO, o, Jolgd o cutS ¢ (e 6l 50 o) alold) ml,
59, 15 960 45 30 U elj5 0l ol jew a3l 550 cale b cold)) 5,0 ale Jlas g 8 &S
(Jol5 J3la) a; 3,90 LL L g ol S jo 6, 3l am | poiliee S 50 0l a1 e
S Gleie 4 e e JolS a8 Gl ol e 31 e 59, 75 960 45 30 U 0 cale Bas g
cuiS o 5 sledale oS1o(JulS Jolas balis jo ol lis gl ol ad 3 das o 8 o8
SR gD e 38y peiiams CS | JeS 0o 10 7777 g0 L 10 5 0o ;0 7777 ol Jlu o ol
@ p9s g Jol Jlo o Sob (B slacis, )0 58 ladile @S15 ol Jad (Ll je S Jalsd
Sleyae ol Lol 5155 59y 7777 ¢ 7777 guly Jolgd (0 g emuyoyio ;0 4igy 7777 9 7777 LS S
b 5 53 J51a5 et 55 S (535 ol 1l il 5 ol S5 g 05,0 slacile [
A pelis S8 (0 50 slacale SS9 S Tas Lol coeline el ClS o 40 g O,

D92 gayeyie )3 )5 TV 9 MV QLA S )3 5 (ped 9 Jol Jlw 10) @ipeye j0 28 777 9 1T s S

0,99 Jsb (il (peiine 5 (2lid) B (bg; 98 58 50 5 Jlo 93 2 j0 0l @l Jold 4 Cod
slecale oS J2las byl s 10 ofgas ol aly ) o, Sleas jlo Jae (iS4 yonie 0 lacale J5ls
Jooss bl 0wty 5 ,Shoe RIS oo selins S o b esalie (55t 3,Shos 23l 0
el ol cuiS 10 .09 0o )0 2313 pgo Jluw jo 5 20,0 22/8 ol Jlw o 5,0 slacale oS S

ol Cawd a4y 20,0 23/2 pgd Jlw 10 9 00,0 39/6 sl Jlw o rals
Jsl Jlo 55 slome s Shes 2al5 %5 Lol b a5 Shas ool 50 slacile J5 e o 00
Sl by o a3l aay 59, 89/5 U 21/1 cpgo Jlo ;0 9 59, 91/8 U 21/3 1o puine S o
e 5l Qs 59, 75/2 52975 g Jol Jlw ;o 5ol e 3 e 59, 68/3 B 37 s o Slae als %10
G192 G 550 lacile S8 (Slhow 0)90 (olad adS )0 oSl j0 0 i p90 JLo jo o
0ealS D10 Clucxl by ol s 5l as 59, 7412 5 37/2 cpgo Jlo jo 9 Jgl Jlo o 59, 77/4
o e w59, 9T B 4S9 Jol Jlw 5o (o s 51 G 59, ILA B 2912 (i a0 Soe
JrsS Sl 0y99 )0 So)b b sy Jolsd o i g zuly adS Lalyl 90 p0 0l sl g JLo



LAl 5o g sdiboln

ol 53 iS5 gl Jlo 3 slone o Shae (28lS %5 ool g, 5 Shac bl 50 slacile
%10 Cluiml b g ol jow 5l o 59,61 B 37 cpgo Jlu j0 5 59, 116 b33 0 SO,L Lo o,
Jlo 55 b o 5l n 35, 6012 545 sl Lo 55 50 e 51 g 35, 89 543 iy 3 Shae als
59, 140 63419 (o 550 slacale J S Sliou )90 quly Jolsd 5o cudS )0 oSl ;o 0l (s pgo
gy 0 Sdes oS D10 Sl bg (08 s 5 as 59, 842 B 2915 cp9s Lo jo 9 Jol JLo o
p90 Jlo )0 ol juw 3l w39, 6712 B 41 ¢ Jgl Jlo ;o ol e 51 s 39, 115 6 46/2 (40
Ol g el e wiile ady) Glo LallBU polie (i Aty Glapallsl gy p )0 0d (eS
Ol 50 Olesi b el (s shls slajlass o a5 Jl po ok saaline J2I05 (g Ll )0 0 ke
@ ciS e slacale 3105 Lyls jo aS ol lad Gialesl cpl ls ggemme 10 .050,5 odaline polia
Oygo dr CiS b dglile )0 (gien 08 g aly; oSl SLL (S s, Sl o alis o g0
& LS alie Gbla g (g 0,90 dilais jo wlol cpl 2 aiS o0 odg ) Jolgd )0 5 el

Db o0 dpogs camlio ddy conlin 3 Shos Jpa 1y (65 Bl 25 ) Jolgd o lid &5

Q,S.LQ&

YYVAFA-QVYAVFYY- £ YOVEYOAY - OA :aabfybl (g0 ylo
AEAARARRY ] L ¥ TR Y

Sl i e g4l

S ald g (63,5LiS roaS NS

O y| dezme 1SS Lol y Sl

(el (e iS50 1 gliun Sl

Ph.D. Dissertation:

Effect of planting method and cultivation system on
guantitative and qualitative yield of sugar beet in weed
Interference condition

To investigate the effects of planting method and planting system on the quantitative and
qualitative yield of sugar beet under weed competition, a split-split plot experiment was
conducted based on a randomized complete block design with three replications during the
20192020 and 20202021 growing seasons in a private field in Nishapur, Iran. The main
factor was planting method (direct seeding and transplanting), the sub-plot factor was
planting system (conventional spacing (50 cm), and narrow spacing (25 cm), and the sub-
sub-plot factor was weed interference. Weed interference treatments included weedy until
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30, 45, 60, and 75 days after emergence(DAE) and until crop harvest; and weed-free until
30, 45, 60,and 75 DAE and until crop harvest). Results showed that under full-season
interference, weed density in the transplanting method was 28.1% and 1.82% lower than
direct seeding in the first and second years, respectively. At the end of the growing season,
weed density in narrow-row spacing was 65.5 and 75.5 plants/m in the first and second
years, compared to 85.3 and 81.5 plants/m in conventional spacing. Increasing the duration
of weed interference significantly increased weed dry weight, with the highest values
recorded in direct-seeded, full-season interference plots (510 and 668 g/m in the first and
second years, respectively). In comparison, the highest weed dry weight in transplanting
was 413 and 491 g/m. Narrow-row planting significantly reduced weed dry weight by
48.68% compared to conventional spacing. In both years and planting methods, prolonged
weed interference significantly reduced root yield. Under full-season interference, root yield
in direct seeding declined by 22.8% and 23.3%, while in transplanting, it declined by
39.6% and 23.2% in the first and second years, respectively. The critical period for weed
control (CPWC) based on 5% acceptable yield loss in direct seeding was from 21.3 to 91.8
days after emergence in year one, and 21.1 to 89.5 days in year two. For 10% yield loss, it
ranged from 37 to 68.3 days (first year) and 29.5 to 75.2 days (second year). In
transplanting, the CPWC based on 5% yield loss was from 19.2 to 77.4 days (first year)
and 37.2 to 74.2 days (second year), and based on 10% yield loss, from 29.2 to 91.4 days
and 45 to 91 days after emergence in the first and second years, respectively. In narrow-
row spacing, the CPWC for 5% yield loss ranged from 33 to 116 days (first year) and 37
to 61 days (second year), and for 10% yield loss, from 43 to 89 days (first year) and 45 to
60.2 days (second year). In conventional spacing, the CPWC ranged from 34.9 to 140 days
(first year) and 29.5 to 84.2 days (second year) for 5% yield loss, and from 46.2 to 115
days and 41 to 67.2 days after emergence for 10% yield loss. Regarding root quality, the
highest levels of impurities such as sodium, potassium, and harmful nitrogen were observed
in weed-free plots, while fluctuations and reductions occurred under weed interference.
Overall, results indicated that transplanting with narrow-row spacing produced higher root
and sugar yield compared to direct seeding with conventional spacing under weed
competition. Therefore, transplanting at 25 cm row spacing is recommended for improved
root yield in the studied region and similar areas.



