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Table 1. Average values of temperature, rainfall and relative humidity during the experiment in 2012

Month Minimum Maximum Rainfall Minimgm relative Maximgr_n relative
temperature (°C) temperature (°C) (mm) humidity (%) humidity (%)
May 8.71 23.77 0.82 15.35 74.93
June 12.87 28.03 1.68 14.47 62.27
July 16.19 31.22 0.10 22.81 77.29
August 18.17 35.09 0.00 18.13 47.09
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3Relative Growth Rate (RGR)
4Crop Growth Rate (CGR)

SNet Assimilation Rate (NAR)
®Leaf Area Index (LAI)

"Dry Matter Accumulation (DMA)
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Table 2. Physical and chemical properties of the experimental area soil
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Table 3. Analysis of variance of the percentage and rate of seed germination and seedlings growth of
borage affected by seed priming
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df) Slgzr e Sl Sy azalS S o5
Germination percentage ~ Germination rate Seedling dry weight
Seed priming )& e 3 198.08 * 0.0043 ™ 3.541"

Error Uas 12 52.458 0.0025 0.669

CV (%) ok o 9.24 13.92 7.29
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Figure 1. Effect of seed priming on germination percent (a) and seedlings dry weight (b) of borage
KH2PO4 s KNOs <o o Uy y34 jlons 3 534 o iy o9 i i P3 P2 P1 L Py
Py, Py, P, P3: Control and priming with water, KNO3; and KH,POy4, respectively
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Different letters indicate a significant difference at p < 0.05 (Duncan test).
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Table 4. Analysis of variance of the effect of seed priming on emergence percentage and rate of
borage seedlings
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Figure 2. Means of emergence rate of borage seedlings affected by seed priming
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Different letters indicate a significant difference at p < 0.05 (Duncan test).
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Table 5. Analysis of variance of the effect of seed priming and irrigation intervals on leaf area index
of borage at vegetative and flowering stages
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Figure 3. Means of leaf area index of borage at vegetative stage affected by seed priming
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Different letters indicate a significant difference at p < 0.05 (Duncan test).
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2% sl wedgw SISl anle oo g 6 A
paiS o (Basra ef al., 2003) 135 o S5 xhaw Sgupo
Ll 00 5,155 55 (Hussian et al., 2013)
(DMA) Sis oolo goxs

Lgl.ﬁhﬁ‘d)‘ S oolo u|)~.u LS’L‘” asleo w‘)«o
Jgoz 5o ad) slajy, 4z ) 4 Cud (LyslS olS (2l9a
Sl st s calpe ol jo a5 cul sad gz F
it Voddolee 5l oolainl b b jlows adS™ (gl oo i3l
sl e ¢ /47 )

0,5 Job ;o olS adg leall, (Sis oole pesw
R S)yge 6LQ)LQ...: 4*15 e AJL' éo.?u S oobo
Aby 59y 420 Ve U ylol slajles o g 09 22U
3 dels (bls S oole mezs Ll 5l Sl B
Wl eceils 39y Jlasiion s 5 00 Slasiiey slaydy
oz S oole jo glabasde LB ol s B
50,5 samlie glol it lo,les o asl
U o sove caml dgamal o, alS oL;el5 a5 olxl
2 Ay gy 4z VFee sgae e ()l paiged 5]
3 Gkel zob o BB gSlas ailas g3 g,

Lol s oo LAT 0900 40 530 jleiing (1) wogllas

s,k 5l Jols plalS  oglis <,k Tobw nlo yo
S5 el g 090 jlosine 3 Gl 5l eadd g oo leS iy
s G 5l et (1) bgie S5 i3
arwg (FUSL) 09 olpen Sy mhaw asls )b s
SolS 5l (gl Jeuilty & iy szl Jsbo
S5 Sejesnt e BT oalgl 5 o sk (sl sty
Jobo dnsi @y 5 Sy dxgi 09800 Dgmne (25
-Jokw JSzs (Taiz and Zeiger, 2002) sl S
PERRSICINFREREREITE SRR S NI PN
sl Sp gl anng g 000 1 jleoe S0 1) S
a5 005 oo dgae ol 89S Sl as cel ganl)d
Hsiao, ) col olS jo 3 SzsS sloSy oy o] axes
e 5 Sz sy ((Sis 55 e (2000
4500l Ghals | O il poed o GhalS 3,4k S
51 (Pessarakli, 1999) oS o SeS ol Ly, o0
e Woazal S 5 035l SSPSy 5 @ 4050 50 )0
055 byl Sl b glid slge o ol g ) wigd
50 a5 WS e adgl Wl 5 658 SLS 5 00,5 colaiul

Jyame g 009 palie (i) e g (S Gl ES plp



VAR sl o jlads [ty Jlos 10 ) 5y ligaons g pole

alizeo g lows jo Wby s jgy 4z yo wlwl (L3l Kis oolo Ol puudi (gl (2 lod Adlro il g —F Jgur

Table 6. Coefficients of polynomial equation for changes in borage dry matter based on growing
degree days (GDDs) at different treatments

o (@)lame §l oye (b)s"” O3S w;@ (©) 9 4—’?).° ) wr’ (R2) iyonss o
Treatment Intercept linear regression quadratic regression R-Square
coefficient coefficient
Po -0.4310 0.0100 -3.883 x 10°¢ 0.993
I Py 0.9583 0.0073 -2.529 x 10°¢ 0.969
P, 1.0135 0.0070 -2.322 x 10%¢ 0.989
P; 0.9515 0.0068 -2.218 x 10 0.989
Po 0.0114 0.0090 -3.283 x 10°¢ 0.996
L Py 2.0720 0.0054 -1.827 x 10°¢ 0.993
P, 1.9210 0.0055 -1.829 x 10°¢ 0.977
Ps 0.8293 0.0073 -2.510 x 10 0.978
Po 0.2315 0.0087 -3.280 x 10¢ 0.996
I Py 1.5654 0.0066 -2.371 x 10°¢ 0.991
P, 1.5591 0.0066 -2.580 x 10¢ 0.986
Ps 1.5765 0.0064 -2.303 x 10 0.985
Po 0.2435 0.0087 -3.417 x 10 0.997
L Py -0.3935 0.0096 -3.794 x 10 0.993
P, 0.9834 0.0069 -2.549 x 10°¢ 0.990
Ps 0.7332 0.0078 -3.134 x 10 0.995

A G Seis 3l psed e Jue VO g VY A Fe 5l gyl e s e I o
KH2PO4 g KNO3 (oo O b jlas w9 ke i poe ol as :P3 P2 P1 Po

11, Ip, I3, L4: Irrigation after 60, 90, 120 and 150 mm evaporation from class A pan, respectively
Po, P1, P2, P3: Control and priming with water, KNO3; and KH2POs, respectively.
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Figure 5. Changes in dry matter accumulation (DMA) of borage based on growing degree days
(GDDs) at different irrigation intervals for plants from unprimed seeds (control) and seeds primed
with water, KNO; and KH,PO4
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Figure 6. Changes in relative growth rate (RGR) of borage based on growing degree days (GDDs) at
different irrigation intervals for plants from unprimed seeds (control) and seeds primed with water,
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Figure 7. Changes in crop growth rate (CGR) of borage based on growing degree days (GDDs) at
different irrigation intervals for plants from unprimed seeds (control) and seeds primed with water,
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Abstract

In order to evaluate seed germination, seedling emergence and changes in growth indices of borage in
response to seed priming and water limitation, laboratory tests were laid out as completely randomized
design with four replicates and field experiment was carried out as split plot based on randomized
complete block design with three replications in 2012. Irrigation treatments (1), I, Is and I4: irrigation after
60, 90, 120 and 150 mm evaporation from class A pan, respectively) and seed priming methods (Po:
unprimed, Pi: hydro-priming, P»: priming with 100 mM KNOs, P3: priming with 100 mM KH>PO, for 8 h
at 15£1°C) were allocated to main and sub plots, respectively. Results indicated that seed hydro-priming
increased germination rate and seedling dry weight of borage by 15.9% and 22.6%, respectively.
Emergence rate of borage seedlings was also improved about 7% under different seed treatments. At
vegetative stage, leaf area index of plants from seeds primed with water, KNO; and KH,PO4 was 22.8,
39.7 and 16.1% higher than that of unprimed seeds. At flowering stage, water loss of the plants decreased
under water deficit conditions by reducing the leaf area index. All priming techniques, especially hydro-
priming, improved leaf area index, particularly under well watering, through increasing seedling
emergence rate. Dry matter accumulation, relative growth rate and crop growth rate decreased with
increasing irrigation intervals. However, growth duration of plants from primed seeds was longer than
those from unprimed seeds, leading to the production of larger plants under well watering.
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