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ABSTRACT

To study the effect of weeds on the different characteristics of pistachio (Pistacia vera L.), an
experiment was conducted in Qom, during 2015-2016 growing season. The experiment was carried
out in a randomized complete block design with three replications. Treatments were based on the
competition critical period and the phenological stages of pistachio in two series. The first series
consisted of weed removed until the end of the swelling of the bud, the end of flowering, the end of
nutshell growth, the beginning of kernel filling and the end of kernel filling and then weed
maintained until harvest. The second series consisted of weed maintaining until mentioned stages
and then weed removed until harvest. In addition, two control treatments (weed free and weed
infested for all of the growing season) were applied. In this experiment, Chenopodium album and
Cynodon dactylon, with 21.83%, had the highest frequency. The most important traits influenced
by treatments, based on principal components analysis, were splitting and un-splitting percentages,
size at ounce and yield. Weed-free until the beginning of kernel filling treatment, with an average
yield of 3.91 kg/tree had the highest and treatment weed interference until the end of the swelling of
the bud treatment with an average yield of 2.69 kg/tree had the lowest yields in the experiments.
Totally, with regard to the results of present research, two times weed control, one time the end of
sprouting and the other at the end of nutshell growth until the beginning of kernel filling, would be
recommended.
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Table 1. Weeds identified in pistachio orchard and their frequencies.

Scientific Name English Name Family Name Pi Pk

Chenopodium album L. Common lambsquarters  Chenopodiaceae  9.12 21.83
Cardaria draba (L.) Desv. Hoary Cress Brassicaceae 10.97 19.05
Cressa cretica L. Rosin-weed Convolvulaceae  10.28 15.08
Prosopis farcta (Banks & Soland.) Macbr.  Syrian mesquite Fabaceae 6.70 18.65
Cynodon dactylon (L.) Pers. Bermuda grass Poaceae 2.24 21.83

Convolvulus arvensis L.
Polygonum aviculare L.

Field bindweed
Prostrate knotweed

Convolvulaceae  6.61 16.27
Polygonaceae 4.60 17.06

Glycyrrhiza glabra L. Liquorice Fabaceae 5.93 14.29
Avena ludoviciana Durieu. Wild oat Poaceae 7.79 12.30
Sonchus oleraceus L. Common sowthistle Asteraceae 3.23 16.27
Lactuca serriola L. Prickly Lettuce Asteraceae 4.40 13.49
Malva spp. Mallow Malvaceae 2.80 11.90
Cyperus esculentus L. Yellow Nutsedge Cyperaceae 5.80 6.35

Pi. frequency percentage based on density; ; Pk: frequency percentage based on presence and absence
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Table 2. Mean (+standard error) of weed leaf area indexes and total dry weights based on pistachio phenological stages.
Regression relationships between weed dry weights and pistachio yield is presented in the last column.

Treatment JB:;” Leaf Area Index Total dry weight (DW, g/m?) Yield vs. DW
End of swollen bud 69 2.35+0.72 464.42+ 107.59 .
o 9 End of flowering 98 0.76+0.22 235.61+45.98 P 2 < §
§ ‘g’ End of nutshell growth 130 0.69+0.26 213.54+68.38 1”: \D/S_ g
O Beginning of kernel filling 172 0.04+0.01 16.36+6.68 K § T I
End of kernel filling 200 0.01+0.003 4.2242.04 > 2 e
Whole season weed free 243 0 0
g End of swollen bud 69 0.11+0.07 15.45+9.92 e
- o End of flowering 98 0.54+0.38 63.55+28.92 P 2 © §
R End of nutshell growth 130 0.58+0.19 98.49+29.45 i 9§ S
2 k] Beginning of kernel filling 172 1.30+0.40 216.33+ 54.64 2 § ™0
= End of kernel filling 200 0.53+0.11 152.57+31.68 >3 ta
Whole season weed infested 243 1.13+0.16 328.43+52.14
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Table 3: Effect of treatments on the quantitative and qualitative traits of pistachio.

Numbe  Numbe
Branch r of r of

Source of D Ounc

Growt clusters  kernels
h (cm) / /
branch cluster

Variation f

Percentag  Percentag Percentag  Percentag

Yield e of e of non- e of e of blank
(kgltree splitting splitting deformity
)

Block 2 27.637 12717 209.677 12777 21.20” 0.01™ 0.022™ 0.74™ 0.007™

ns ns ns
Trea;ment 11 413™ 230" 32.39" 4.79™ 0.55m 0.004 0.018 0.12 0.031"
Error 22 2.30 0.68 13.92 3.21 0.47 0.003 0.014 0.067 0.018
CV % - 16.43 23.83 23.25 6.71 20.54 3.12 9.16 26.23 12.60

ns, * and ** indicate Non significant, significant at P<0.05 and P<0.01, respectively; CV: coefficient of variation
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Table 4. Effect of treatments on the quantitative and qualitative traits of pistachio.
Branch Number of Number of .
Treatment Growth clusters / kernels / (kY;frlge) E? ;CT?[:?r?e Pg;tﬁg’;ﬁge
(cm) branch cluster Y P 9
End of swollen bud 1112 a 4.49 ab 15.22 b-d 3.75ac 65.00 a-c 60.00 a-c
-9 End of flowering 10.69 ab 4.22 a-c 15.65 b-d 2.89a-c 7233 a-Cc 5.33cd
3 €| End of nutshell growth 10.36 a-c 475a 12.14 cd 340a-c 60.33 bc 9.00 a
2 S| Beginning of kernel filling 8.49 b-d 492a 10.32d 391a 67.67 a-c 5.33 be
End of kernel filling 8.44 b-d 2.84cd 17.64 a-c 3.22a-c 72.33 a-c 5.33 be
Whole season weed free 9.91 a-d 3.02cd 17.98 a-c 3.78 a-c 72.17 a-c 5.83 a-c
8 End of swollen bud 8.09 cd 3.25b-d 18.57 ab 2.69c 75.67 ab 8.33ab
° § End of flowering 9.72 a-d 2.78d 17.56 a-c 329 a-c 67.33 a-c 8.33ab
3 & End of nutshell growth 9.78 a-d 3.01cd 18.07 a-c 3.78 ab 75.33ab 7.00 ab
2 &| Beginning of kernel filling 7.82cd 3.00cd 13.42 b-d 319a-c 61.67 a-c 5.33 bc
= End of kernel filling 9.59 a-d 2.42d 22.25a 3.40 a-c 76.33 a 9.33a
Whole season weed infested 7.60d 2.76 d 13.73d 2.74 bc 59.83 ¢ 3.89b

Means with the same letters in the same columns are not significantly different according to the LSD at the 0.05 probability

level.
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Table 5. The first three principal components of 12 measured traits of pistachio.

Eigenvectors

PC1 PC2 PC3

Eigenvalue 4.45 3.01 2.28

Proportion Variance (%0) 37.10 25.10 19.00

Cumulative Variance (%) 37.10 62.20 81.20

Branch growth 0.04 -0.42 0.34

Number of clusters / branch -0.27 -0.20 0.33

Number of kernels / cluster 0.43 -0.06 -0.08

Percentage of splitting by number 0.45 0.00 0.15

Percentage of splitting by weight 0.43 0.07 0.20

Percentage of non-splitting by 0.4 052 014
number

Percentage of r_lon-spllttlng by 0.29 -0.44 -0.04
weight

Percentage of deformity by number -0.32 0.33 0.22

Percentage of deformity by weight -0.33 0.32 0.22

Percentage of blank 0.17 -0.29 0.11

Ounce 0.10 0.08 0.61

Yield -0.02 -0.13 0.45

Jlo & s dla WA aieg et s s Shes (55
oy spd s Llg ol cpl 5 108 0 3
NS TIE SR SV RSN DU W Fyge
Sl oY plply il Je G ps aslacile
s el Sl b o 1

Sl 3wl

sy sl by m bl Gl agpe
VEYRT S RN IC U - S PRCI L

)_5.&& &\bj.l:e)ﬁiﬁ“;i}bw ui\J‘ 417.“}

S 5 o
(dad Jsb s s sladde Jo8 J xS Sl
Al awdls Js a1 sl s Shee ool
Sogms JalS Lol b JolS JHG Slad rea
Oled 35 opl 5 KK nl ol i 5 Sles
ol @l a e b gl osie 4o
Sy FL s saslacdle JRS Cus s G
@il a slacile JaS S8 spd e slety
s barls w g L) bl 05 oLl s
DL L3 50 5 (e Jle ialy glawilr il sl
GIP) ey e O a0 B ese 68 JSS
JB Lk (e (S a6 5 Gl do)s
Mlse o pglacile culi) odle &l S5

(IS 5 SIS ps5 o st e (6500



AO v S 5 (oS Sleo s g aglacile lgole ol SG

Group 1 - Group 3— ' —" _
31 Group 2—— Group 4------

25%

PC2=
o

PC1=

W15 3uad (Y3 ALy ddigd and (Y2 ALl wudy Y1) B yuiie 1 dny 40 ol (salge 4 Lo & s —) U
Y9 (o 8D Moy IY8 (3D (39 Moy IYT it (B Moy IY6 (IS (F3g Mo yd Y5 (lWA Mo yd Y4 cdigh )
b,lab J,]o 9 S>> 'b.wss 93 9 S dudﬂ}o »® (b)g.o& Y12 o Sy U"‘" Y1l 4‘;9) o yd Y10 ‘M).éb ‘:’)9 oy
WF-3 (WF-2 WF-1 JSui .ilousd &1yl 92 US43 cadlio s Jawgi o (sl Ol gt o> Lilond 831> oyl <y sl
Dga0 (& 5 IS oSl AN LSl ilgr 0,95 LL U eadile 5l gile gl Lo saidd LS (w5 4 (WF-5 (WF-4
axy 5 dle 51 gyle ol ylowd s LS ud p5 A1 WI-S (WI-4 (WI-3 WI-2 (WI-1 § 520 oy SRS R0 (g j2 £9 a0
(o 4y WE g WI g o opiudy Sl o (piads 97 ogme (65 UK Sl (5 ! s 5 by )

Bl elog 0,93 US 3 5 e 1 5le 9 USRS s sla Lo s L
Figure 1. Principal component analysis of the treatments in pistachio. Effect of variables (Y1: Branch growth, Y2: Number
of clusters / branch, Y3: Number of kernels / cluster, Y4: Percentage of splitting by number, Y5: Percentage of splitting by
weight, Y6: Percentage of non-splitting by number, Y7: Percentage of non-splitting by weight, Y8: Percentage of deformity
by number, Y9: Percentage of deformity by weight, Y10: Percentage of blank, Y11: Ounce, Y12: Yield) in components 1 and
2 are shown by the direction and strength of the biplot lines. Percentage variation explained by each component is given next
to the axis. WF-1 to WF-5 are weed free treatments until end of swollen bud, flowering, nutshell growth, beginning of kernel
filling, end of kernel filling, respectively. WI-1 to WI-5 are weed free treatments following end of swollen bud, flowering,

nutshell growth, beginning of kernel filling, end of kernel filling, respectively. WI and WF are weed infested and weed free
treatments in whole season, respectively.
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