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Table 1. Simple methods to calculate indirect part (indirect effects) correlation coefficients among the parameters and yield

Direct effects Indirect effects Correlation coefficients
1 2 3 4 5 6 7 (r) with yield
D1 - D2 x r21 D3 x r31 D4 x r41 D5 x r51 D6 x r61 D7 xr71 r
D2 D1xrl2 - D3 x r32 D4 x r42 D5 x r52 D6 x r62 D7 xr72 r
D3 D1xrl3 D2xr23 - D4 x r43 D5 x r53 D6 x r63 D7 xr73 rs
D4 D1xrld D2xr24 D3 x r34 - D5 x r54 D6 x r64 D7 xr74 I
D5 D1 xrl5 D2 x r25 D3 x r35 D4 x r45 - D6 x r65 D7 x r75 I's
D6 D1 xrl6 D2 x r26 D3 x r36 D4 x r46 D5 x r56 - D7 x r76 I
D7 D1 xrl7 D2 x r27 D3 x r37 D4 x r47 D5 x r57 D6 x r67 - ry

Bl OlS o (S50 33 (Gl # B F (o b) 0,y S 3l ogmo (g a5 Ls 595 Sbb S 0 (2108 polie @2 po Clilé Y Jgur
Table 2. Reference values for leaf nutrients concentration, in nonfruiting shoot leaves, from the spring flushes (4 - 6 month old), for mature citrus trees

nutrients concentration Deficiency Low Optimum High Excess
N (%) 2.2< 2.2-2.4 2.5-2.7 2.8-3.0 3.0>
P (%) 0.09< 0.09-0.11 0.12-0.16 0.17-0.3 0.3>
K (%) 0.07< 0.07-1.1 1.2-1.7 1.8-2.4 2.4>
Cl (%) - - 0.2< 0.3-0.5 0.7>
B (mg kg?) 20< 20-35 36-100 101-200 200>
Fe (mg kg?) 35< 35-59 60-120 121-200 200>
Mn (mg kg?) 17< 17-24 25-100 101-300 300>
Zn (mg kgl) 17< 17-24 25-100 101-300 300>
Cu (mg kg?) 3< 3-4 5-16 17-20 20>

Adapted from Menino (2012) and Erner et al. (1999)
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Figure 1. The relationship between chlorine concentrations in leaves and lime yield
*: significant at 5 % level of probability

Sr s

5 Oldgy wolie Sl 3 Iy gy, cbale (Sl
S S e 3 AF S MRV I+ iy i
Slulivl Jgsz 4 azgi b b e 0 SolS 0
a0 adbie dw 0 0 Sy 6y, Gle (V Jga2)
g bl (59, dgmeS SLEL 1A Ol j0 091 dguaS
90 50 il g9, wollhe o> o sl VN lass
3925 85y WD dgeS Olel LV e e yo Ko adlie
FERAN

Sy e

wlize SLL Bpged Sp po e cdile Sl
FIVe s WWIES VIR e by 4 gaiids 5 oo,
L oSl ool aslie 331 51 S5k 55 .5
Sl a5 o olis (7 ) s juibil Jeon
Sondy 0 e Bl Guiia g Sl A ged]
YL cdale glls log, olel Lol aiils |13 sllas
ol olel 1Yy SasSly Ll 5l wsg ue
G0 Al 1R 50 g b odgame ;0 S e clale

opl cdalé

5 Ology eplipe dilate aws po Sy ol clle (Sl
WAEY 5 VAV) YYVAF sy & oo
oz 4 4z b ooy Sy pSelS 0 )8 s

9 Yl oogazme ;o Sy oyl cale (Y Jooz) o lailiul
Slel ;o a5 (g95meS oaidle 4 azgi Lol I)8 oL
oy ol 35S 5l (Sl 5 cails 0425 ddlaie aw ya
Judyed O jpar 2] odas Ceand oS sy o0 5 &
Aol oS Bl o

Sy P

5 by el 0 Sp Sl cdile (S
15 oS ke VAT 5 AAY VD iy & goiiia
Slwbiwl Jour b 398 polie aglie 5l 09 p,55LS
dgraS ddlhie dw 2 40 WS cdwlie (¥ Joz)
WSl (oo o0s jbay) XL asal (Deficiency)
P b i g jlogme joh ST d wo)s e
oz ol iy (T=« JEAY**) Citls  Siasan Sy
OO (b e geS Jle 5l (So Plas 34,00
il e Sl S



w5l oolaiwl b Olf}a)m ‘_,.,))5.%) L;Lcoéb. Slads cuxsy @g})l

5o piete 5 pedS Sl ggeme (o az ]
Gl s (St o o (b yiger 0 Skes 5 5,k
mso s Jalse abaslyy o den Loyl Ll ol 592
Ol (o, 1Y) duo 0 SOy daid aS g jeb 4 sail
5® e 9 S CBE Egaze priitas Sl Lo e
& ST bgye ol odes i3u 5 Sl )l
opsad Sy 0 IS Sl alalgy S el ariione
FOIYY) olal Ol jo ye cdale o (o)) duoyo YAIVO)
2 ep S ey e el sad sl (o] sy
Jlade boakaly jo ge il YeoFe g o-¥e Gec
Sy e (Sira et G g 3 kes
Goe 50 o1 padins Il 05292 ooy e e 5l
Ve Bee 0 )y e ) e el Fe-T
Sy Ay gend Jodo 4 Ylaia| a5 0y (5500 SOl
ilies o)) ol @ Sl Sl gt Ges o
5 SesF 4 B Gee 0 50 () 2y (KL
232 OLS e a5 Cowl 00l 45 (09 duoy0 VO dgu>
g W S50 (5eST 09meS 4 el (ol
o, les 5 al, Wi o S Collas ayges o LS
oo b 5l (Emer et al., 1999) sjle sl 1) o
Sl Syl i S o () Hlde 4z e
(S g g H> 50 09290 l9a) S Slga o Igo
Soil )3 39290 lge) S5l e Sl
o SB gy M s 38, 5V Lsa (o
o) i p ol cpl g o Gl Sl (S
Sy 3 Sdes g b, Al 3 g DS e CS )
2 0Skae oy ks Sl e 30 ghta (55T
S Gregle T Ges Cod YeoFr Ges
YYNF plp 50 ao,0 PRIVY) 09 plp g0 4 S0y
Jedoas Yloo! ol aal M8 oS jobjlan oS (oo,
Sragle Ve Gae 0 S0 ady; Sl ged
&S ggo90 (nl B85S 0 L riaren Bk e SL-
PR A U Gee 93 ;0 () w0 (Sl jlade
5 S (s Ges Bl 15 Isa (5 me 3 g
b 25 e 4 S o 50 lsm g Jols S
LYo (%00 5l Wl co (S 6 e b TooFe Gos)
e 50 50 o) e (B0) Sl Gog feS

Al S b 1) e 4 o S

A

180 olagy wlel yo sl I3 Sellae osguse
oo cdale 1 Optimum)  osllas oogaes o olels
390l b e il 5 5l nlel /) ¢ Laid g wing,
adale olel 7Y v guiciin dalhie (o aiog dxlee
OS5 5l azgs b wisg Llo [y e 5l (sllae
sy polie 25 (398 Jgene 5 (23 paie nl 4
chle og wollae wadlaie DL )o s ohig (e
O Gl ey Srae o a4 Yleisl Sy e
3 G g oS Bisolem Jalge b ablie sl p oS paie

bl o cg_so oolizul gl oy
3 ol S ol gl el e (Ko o
9 Sy 0 yobie clale (bl Ol (Gos g0 0 S
oripad 5Slat b opme S slo Sy eized
alol) s st 48 glazell o 5l A dreslone
Josz ;0 a5 Wog o g 0 ,Ses b oyl 51 golass
colpo A a4 a5 S oles diloads syl Y
Crnd Eadly don LT 355 (5095 4 (Ko
0525 5l peins o g peditans SIS SISE Sl 1
28 S Cole 435 (o) 2 Slp S eoliitul cole
G ol ) (o (5ol slo bl e
30 &S aigsnlen 0,5 colaiul NV Joum jo oad
sz ol sloiably el 555 e oanlis F Jyue
3 vy ipedd 3,Shae |y it (Sian S
S ool Aoy i igad 5Ska 1 +IVY S0
Jolge 4y g Ngdioo e cilonsl ¥ Joux o
ol o 3l it (65500 Jalse o Slos 8,50
2l et Sl indn S 0 5 cdale bl
Aoy Qe ay Suo5 a8 5bar Bls 050 o Shos
5 0l peiies Sl 4y bgype 0 Slas 5y Sy IS clile
D9 bgy o puiies e Ol 4 dsy0 Ve dgus Lads
ol layel b 5l (B (Sen oy 4z S
5 g Sble Gemen b ged 3 Slee bosd (65
Sl mrie 5 peelS Bl gseme by kel O
Sy ISl Sies ayd ) i s
S 4355 ol Ul el gn S igend 3 5koc b St iped
Seise odalie (Cole wpd Ju2) ¥ Jsua o
Sl 4 base oSt ol Gl azg B s
b sl sl 500 slayal )l aaly 5 e s



VWA bl oF o)l oY al> S 0,5 lidss

9ol 0,5das b ogan (huS T (Srg rized 9 Sy 50 polie Clilé (5Ll O (Gase 90 50 S 50 oud (6351031l G el sy (ot (Somunod b Y Jgux
Table 3. Correlation coefficients among characteristics of soil in two depths, irrigation water, leaf nutrient concentrations, fruit quality traits and yield in lime orchards

. Clay Clay Ca+Mg Clcon. In B con. in irrigation . .
yield (0-30cm)  (30-60cm) inirrigation water SAR leaf water Fruit peel thickness

yield 1 -0.28" -0.30" -0.32" 0.26" -0.28" -0.34™ 0.27"
Clay (0-30 cm) 1 0.69" 0.00"™ -0.24 ™ -0.22m™ 0.10™ -0.20"™
Clay (30-60 cm) 1 0.06 ™ 0.04 " -0.04 ™ 0.07"™ -0.19™
Ca +Mg in irrigation water 1 -0.06 "™ 0.49™ 0.72" -0.13 ™
SAR 1 -0.04 ™ -0.06 ™ 0.00"™
Cl con. in leaf 1 0.28" 0.02 "
1 -0.19 ™

B con. in irrigation water

Fruit peel thickness 1
Residual effects = 0.66
ns, * and **: non-significant and significant at 5 (P< 0.05) and 1% (P< 0.01) level of probability
i paf g i O 51 4 505 goud 0 Slos g ouds (g S 03Il g0 Sl kel sy (ot (Swmnod ol pb silulie —F Jgua
Table 4. The isolation of correlation coefficients between the measured parameters and lime yield to direct and indirect effects
Indirect effects correlation
Parameters direct effects Cla Cla CatM . B con. in Fruit peel coefficie_nts ")
(D) (0-30 Zm) (30-60 ZCm) in irrigationgwater SAR Cl con. in leaf irrigation water thickﬁess with yield
Clay (0-30 cm) -0.104 - -0.138 0.000 -0.053 0.055 -0.003 -0.037 -0.28*
Clay (30-60 cm) -0.199 -0.072 - 0.000 0.009 0.010 -0.014 -0.035 -0.30*
Ca+Mg in irrigation water -0.001 0.000 -0.012 - -0.014 -0.124 -0.145 -0.024 -0.32%*
SAR 0.222 0.025 -0.008 0.000 - 0.011 0.011 0.001 0.26*
Cl con. in leaf -0.250 0.023 0.008 -0.001 -0.010 - -0.057 0.004 -0.28*
B con. in irrigation water -0.202 -0.001 -0.014 -0.001 -0.012 -0.071 - -0.035 -0.34%*
Fruit peel thickness 0.182 0.021 0.038 0.000 0.001 0.038 -0.006 - 0.27*
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Abstract

The average yield per hectare of lemon orchards in Iran, compared with the global average, has
considerable distance. In general, environmental factors, especially soil and nutritional factors play
a crucial role in the performance and growth of plants. That which agents will create more
restrictions on Plant, it can be important on plant product management and its quantity
improvement. To identify the nutritional status of lemon orchards in Hormozgan and determine the
direct and indirect effects of factors affecting yield, the three major regions of the province (in
terms of lemon gardens) reviews, the Hashtbandi, central Minab and Rudan and in each region 20
lime orchards (total 60 orchards) were selected. Then yield, some soil properties at two depths,
irrigation water characteristics and nutrient concentration in leaves and some fruit quality
parameters of lemon trees were determined. Data analysis and interpretation showed, in general,
there was no nitrogen, phosphorus and potassium deficiency in most orchards, while an excess of
chlorine and boron concentration caused yellowing and leaf margin burn in most orchards.
Correlational studies showed that most of the characteristics (like clay, leaf chlorine and boron
concentration) were significantly correlated with yield, had a negative impact on that. The result of
path analysis showed that leaf chlorine concentration had the highest direct effect on the yield (90
%), while a direct impact of total calcium and magnesium was below one percent on the yield.
Generally, the most negative effect on yield was by clay, water boron concentrations, and leaf
chlorine concentration that the significant portions of these effects were direct. So it is
recommended in order to increase yield that solutions be considered that directly mitigate the
harmful factors.
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