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Extended Abstract

1. Introduction: Plants are affected by adverse environmental conditions. One of these environmental factors is
cold stress, which is one of the main factors limiting the growth and productivity of agricultural products. One of
the effects of cold stress is damage to photosynthetic pigments. So that the cold stress causes the light energy
absorbed by the pigments cannot be used in photosynthetic reactions. As a result, this light energy causes photo-
oxidation reactions and ultimately causes the loss of photosynthetic pigments. To protect plants from freezing in
agriculture, it is possible to foliar application of chemical and natural compounds on plants before they are exposed
to low temperatures. Anti-freezing compounds are easily absorbed by the plant and participate in all metabolic
processes of the plant. This mechanism allows the plant to reserve some of its energy and thus be resistant to
environmental stresses. In addition to anti-freezing compounds, the state of nutritional elements in the plant plays
an important role in increasing the capacity of plants to deal with environmental stresses such as salt stress,
drought, cold, etc. One of these nutritional elements is potassium, which plays a very important role in reducing
the effects of various abiotic stresses such as drought, salinity, metal toxicity, high and low temperatures, etc.
Potassium plays key roles in many physiological and biochemical processes such as photosynthesis, protein
synthesis, synthesis and transfer of sugars, activation of more than 60 types of enzymes, regulation of osmotic and
ionic potassium, and regulation of opening and closing of stomata. Potato (Solanum tuberosum L.) is an herbaceous
plant of the Solanaceae family, which is the fourth most important crop in the world in terms of yield and
production volume and is used for food, forage, industrial and seed purposes. The appropriate combination of
variety and planting date in crops is one of the most important effective factors in adjusting the harmful effects of
climate change on the yield of crops.

2. Materials and Methods: This research was conducted as a split-factorial design in the form of a randomized
complete block design with three replications at the Ardabil Agricultural and Natural Resources Research Station
during the two crop season of 2018-2019 and 2019-2020. The investigated factors include planting date in two
levels (August 1 and 11), antifreeze compound in two levels (foliar application with water as a control and foliar
application with a mixture of frezzebon amino acid + potassium) and potato genotypes in 10 levels including
(901375, 901475, 902375, 8708-7, 8709-106, 7009-3, 905675, 8707-26 genotypes and Agria and Savalan
cultivars). Furthermore, before the spraying treatment, samples were taken from the experimental treatments and
frozen using liquid nitrogen and stored in a freezer.After 24 hours of freezing, the samples were again collected
from the experimental treatments and rapidly frozen using liquid nitrogen before being transferred to the laboratory
for measurement of the desired characteristics.After collecting the samples, laboratory experiments were
conducted at the Faculty of Agriculture of Ardabil University of Medical Sciences and the Agricultural and Natural
Resources Research Station in Ardabil.

3. Results and Discussion: According to the results, it was determined that foliar application of frezzebon amino
acid combined with potassium increased plant height, tuber weight per plant, content of photosynthetic pigments,
vitamin C, soluble sugars, tuber starch percentage and tuber dry matter percentage. The highest amounts of these
traits were observed on the planting date of August 1. Means comparison showed that 901475 genotype had the
highest tuber weight per plant (811.71 g) and the Agria cultivar had the lowest tuber weight per plant (497.25 g).
The maximum plant height, chlorophyll a, b and total chlorophyll content, vitamin C, soluble sugars, and tuber
dry matter was related to 8707-26 genotype. On the other hand, 3-7009 and 26-8707 genotype had the highest
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percentage of starch. Based on these results, it seems that the planting date of August 1 and the foliar application
of Freezbon with potassium can enhance the cold tolerance threshold, growth, and performance of potato cultivars
in regions exposed to cold stress by regulating physiological and biochemical responses.

4. Conclusion: The combined use of anti-freezing compounds of frezzebon and potassium improved the
morphological and physiological traits of potato genotypes compared to their non-use. Results showed that the
simultaneous use of anti-freezing compounds of frezzebon and potassium increased the mean yield of the plant by
24.08% compared to not using them. On the other hand, the planting date of August 1 had a more favorable effect
on the studied traits than August 11. So that the mean yield of the plant on the planting date of August 1 was
12.31% more compared to August 11. According to the results, it can be concluded that the application of anti-
freezing compounds and the planting date of August 1 caused changes in the morphological and physiological
traits of potato genotypes, which provided more suitable conditions for their growth and increase in yield.
Therefore, it is possible to recommend the planting date of August 1 and the foliar application of frezzebon with
potassium to achieve optimal yield in the potato fields of the Ardabil region.
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Table 1- Physicochemical properties of the soil and water of the experimental site

Soil) s (Water) of
&9 (Salinity) 1.25 ds.m™ 55 (Salinity) 1500 ps.cm™
pH 7.64 pH 7.66
&Ll o jlac (Saturation) 29% oly,s (Carbonate) 0
Sal (Lime) 7.50% ol Sso(Bicarbonate) 382 (mg kg™)
S el (Texture) - so3)(Clay-loam) &g (Sulfate) 155 (mg kg™)
T o255 (Organic carbon)  0.97% 5 (Chlorine) 195 (mg kg™)

55 39,5 (Total 0.10%
nitrogen)

wis b yiwd (Absorbable  3.40 (mgkg™!)
P)

sy (potassium) 230 (mg kg™
&9, (Zinc) 1.22 (mg.kg-1)
o1 (Iron) 3.22 (mgkg™")
o= (Copper) 3.20 (mg.kg™)
% (Manganese) 4.20 (mg.kg™)

o2 (Sodium) 123.98 (mg kg™)

asmls’ (Calcium) 118 (mg kg™)
o2 e (Magnesium) 44.2 (mgkg™)
Jsloe aal> slge J5 (TDS) 75 (mg 1)

Js =5 (Total hardness) 480 (mg 1)

ool sy ddbine couldl Slasiwe -Y Jguz

Table 2- Climatic characteristics of the experimental site

Lo 2Slos lawgio az o) Lo J8los lwgio

(81,8 lw 4> y0) (81,8 6lw

Mean of maximum Mean of minimum
Temperature (°C) temperature (°C)

ow bl oloj yo Lo o pSlus
(o1 Kl a2 y)

Absolute maximum temperature during
the experiment (°C)

Yl Syl bawgio
(%0 ko)

Mean of monthly
rainfall (mm)

19.8 15.18

21.58 307.1
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Table 3- Combination effect of Anti-cold compounds and year on plant height, tuber weight per plant and
photosynthetic pigments of of potato genotypes

sl ) ) ;
“ e s N N
S o S8 5 ©¥ #0709 Chlorophyll Chlorophyll 1%
(Treatment combination) Plant Tuber weight per a (mgpg'?] b (mgpg'zl chlorophyll
height plant (g) FW) FW) (mgg'!
(cm) FW)
Jol Jlw X Lo paosads 03ko X A1V 59.5 )
821.07 b-e 0.868 f-i 0.731 d-h 1.59 e-h
(First year x Anti-cold x 901375) -l
Jal Jlo X Lo puiis 65 X 341FYD 62.5 e- - -
. 716.67 e-h 0.74 i-n 0.599 i-o 1.332 h-1
(First year x Anti-cold x 901475) J
Jal Jlo X Loy o5 X 4+¥YYVD 63.16 - - :
. 609.43 g-m 0.714 i-o 0.576 j- 1.292 i-m
(First year x Anti-cold x 902375) el & e
| gl X Lo puwcids 00l X AYA-Y
‘?’ Juo X Lo ' > (.)_'16 765.72 o-f 0.779h-m  0.609 g-n 1.391 g-i
(First year x Anti-cold x 8708-7) J-0
IJlwx b 5 00lo X 5T
ol Jlbopusd edle b1 3733 497.17 mq 082g1  0659fk  1481fi
(First year x Anti-cold x Agria) g-m
I Jlo X Lo yaoskids 03ko X AV 44145
f” J et 62 e-j 482.39 n-q 0.863 f-j 0.69 e-k 1.557 e-i
(First year x Anti-cold x 8709-106)
ol Jlu o yuod eole X o¥lgls 63.33 628.3 g-1 0.806 g-1 0.706 e-i 1.51 £
. . - . - . -1 . -
(First year x Anti-cold x Savalan) e-1
1 Jlo X Lo pusciads 00lo X Yeolm¥
(F‘J’ t‘J ‘: % 7009-3 62 e 514.151q 0.792 h-1 0.684 ek 1.468 f-i
irst year x Anti-cold x -
Il X Lo puwoids o5lo X 5V
ol Jlo X Loy o 62.33 877.36 a-c 0.854 f-k 0.652 -1 1.484 f-i
(First year x Anti-cold x 905675) €]
J3| JL.u X Ln}w..\.»a' oolo X AY.Y-Y# 73.83 :
596.86 h-n 0.859 f-k 0.654 f-1 1.5 f-i
(First year x Anti-cold x 8707-26) c-€
Js' JL»: X s_aT X 341YVH 56.83 . :
(First year x Water x 901375) gm 702.2 e-j 0.849 f-k 0.679 f-k 1.523 f-i
Jaol Jlw X O X A1FVD 61.33 . . :
(First year x Water x 901475) £ 728.93 d-j 0.738 i-o 0.597 i-o 1.331 h-1
Jol Jle X o X q.Y¥Ya 59.66 ) .
(First year x Water x 902375) ol 659.43 f-k 0.712 j-o 0.574 k-p 1.291 i-m
I gl X T X AY-A-Y
(Firi’y;’ar . “Vater  §7087) 4;1?)3 715.41 e-i 0.777 h-m 0.607 h-n 1.391 g-k
Jsl Jlo X T X 5T 54.83 .
(First year x Water x Agria) hen 435.22 q 0.818 g-1 0.657 f-1 1.48 f-i
Js' JLw X uT X AY+4-Yep . . .
54 i-n 428.3 q 0.86 f-j 0.688 e-k 1.556 e-i
(First year x Water x 8709-106)
Jsl Jlo X o X (Y15l 60.33 . .
(First year x Water x Savalan) el 506.92 1-q 0.804 g-1 0.704 e-j 1.51 £+
Jol Jlw X o XVeeq-y .
F w 7009.3) 60 f-1 447.17 pq 0.79 h-1 0.682 e-k 1.467 f-i
irst year x Water x -
Jol Jlw X o X 2.88Y 60.83 i
(First year x Water x 905675) K 755.35 d-f 0.852 f-k 0.65 f-1 1.483 f-i
Jol Jlw X T X AVey-Y$ 69.16 :
(First year x Water x §707-26) dg 574.21 k-0 0.852 f-k 0.651 f-1 1.492 f-i
S Jlw X Lo s o0lo X 4+1YVDH . . .
P92 Jlu X loynd e 4273 594.48 i-n 0.633 mp 0.53 1q 1.163 j-n

(Second year x Antifreeze x 901375) n-q




jojov <vé |

vy V¥ bl g lg ) 050es 18 0393 A Jlo b g o pole soke aoliladgs

oo g 0 2 lud
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Golord bS5 ¥ : ota
e . Plant Tuber weight per Chloropl{?fll Chloroph}ll chlorophyll
(Treatment combination) : a(mgg b(mgg I
height plant (g) (mg g
FW) FW)
(cm) FW)
299 Jlw X Lo ywans oolo X 441FVH 84.48
952.62 a 1.001 c-e 0.808 c-e 1.81 c-e
(Second year x Antifreeze x 901475) be
£9° Jw X Lo yuwad oolo X 4+YYVDH 63.29 . . :
. 607.13 h-m 0.72 i-0 0.581 i- 1.3 i-m
(Second year x Antifreeze x 902375) €1 P
299 Jlw X Lo yuwis oolo X AY<A-Y
(Second year x Antifreeze x 8708-7) 3;.23 568.55 k-p 0.584 op 0.457 pq 1.041 mn
£99 Jlo X Lo pusd 00ko X 1y )3T 66.72
57191 k-o 0.956 d-g 0.765 d-f 1.721 d-f
(Second year x Antifreeze x Agria) e-h
99 JUo X Loy 03l X AV+Q-)e8 8105
(Second year x Antifreeze x 8709- C'd 625.58 g-1 1.129 be 0.842 be 2.033 be
106)
£9o JL»: X Lc).w..bo' oolo X oY‘ng 4622
(Second year x Antifreeze x m.-q 454.51 o-q 0.585 op 0.515m-q 1.11n
Savalan)
ege JLMJX Lo).wu\-aa oolo X Yeed -y 85.37 .
707.75 e-j 1.091 b-d 0.94 ab 2.032 be
(Second year x Antifreeze x 7009-3) be
£9o JL» X Ln}w..\.»a' oolo X 4+07VD 48.89 :
672.54 -k 0.665 1-p 0.51 m-q 1.176 j-n
(Second year x Antifreeze x 905675) k-p
2990 Jw X Lo s ool X AY-V-Y# 117.69
(Second year x Antifreeze x 8707- a. 932.5 ab 1.38a 1.057 a 2437 a
26)
Lo X Of X 441YVA
P9 Jl 41.33 511.53 1-q 0.61 n-p 0494n-q  1.112kn
(Second year x Water x 901375) 0-q
P9 JL»:X QTXQ'\fVA 71.41 .
(Second year x Water x 901475) of 848.64 a-d 0.859 f-k 0.697 e-k 1.556 e-i
P9 Jlw X ui X q.YY¥VH 48.79
(Second year x Water x 902375) k-p 536.69 1-q 0.584 op 0.471 oq 1.055 I-n
090 Jlw X &1 X AVeA-Y 33.88
498.11 m- 0.542 0.421 0.964
(Second year x Water x 8708-7) q m P a !
Lo X o X ,8T
it d . 61.56 484.69 n-q 0.92 eh 0.736d-g  1.656d-g
(Second year x Water x Agria) €l
Lo X O X AY+4-Y.5
P9 Jl X 66.45 516.56 1-q 1.052 b-e 0.842b-d  1.895b-d
(Second year x Water x 8709-106) e-h
£9d Jwa L‘JTX oY‘ng 53.19
. 434.38 0.705 k-o 0.623 g-m 1.33 h-1
(Second year x Water x Savalan) 1-0 d £
p9o Jlw X ui XYeeq-y 84.97
(Second year x Water x 7009-3) be 610.48 g-m 1.114 be 0.96 ab 2.074 be
o Jlo x o X 4.88Y8 48.14 . :
pe> Jl o 8 593.71 j-n 0.6731p  0514m-q  1.187jn
(Second year x Water x 905675) lp
P9 Jw X ol X AYY/YS
94.78b  761.43 c-f 1.187b 0.915 be 2.102b
(Second year x Water x 8707-26)
LSDo.0s 12.41 121.5 0.155 0.128 0.279

55005 02 b ol cime 5 lel WS g 1o 50 alie By > b sla o Silotit
*Means with similar letters in each column are not significantly different.
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5 sy Cliee b 85 ablie (Sijslsnd lao
9 9, seniivn bl olS Sis ool o]y
s Gl s 2 b IS (glsins s Ll
Sl sk a5l Bs)lS 5 ShaeST slags 3l
,» .(Baghbani-Arani et al., 2017) ol oo uals
0oolS s Loy 15 a5 050 )5 cdnline  Absd
03,5 by oS laan )l 0 b ga Ldg S ol
oS (YY) o, g Li .(Kalisz et al., 2016)
3 b5 ol @Lo).w oS Cog aS sl
SaalS oran ol lis rals (S Y s,
by A lald cos g5 sl
Jafari et ) coul oaso )5 5155 55 Koo sla sy
Ol imli8l &S cl oass S jasiw (al., 2006
S50 adsTS 5 lacawgyo,lS (sl gemlacnSTy
Gy, Sell 4 e Wlgee Loyw A
Sk 5l (Tadjvar et al., 2011) 50,5 (5 5wgis
O 93 (5)98 pimmmgid A5 Zewl 00y 5 5158
JSTWENEC T L SOV L SR W] Py DY S & B IR Lo
Nayyar et ) s o ol w55 Gialdl 5 s IS
F29, 5 Glgome als Ko LYo (al., 2005
OeeST Jld SloaisS Loy o] 58 4 ol o0
s Jafari (Lawlor & Cornic, 2002) s,5 o,Lsl
s oole 3l eolawl a5 wisls lis (Y- F) o) Ken
Je89, 5 lyime SRl o Jo3l3s0slSh sloyms
08 glopw 5 Ll s (SSpaxsS olS
sloazals Lo U3y J5 lsne fogin il
J93liealsh 28 b ol lod lyd o ailgase
ikgy o (Baninasa, 2009) ol oo, SlSl 4
Sl 0y 0018 ity 5,15 a5 y0 5 55
WS rhwsd oSS, ol e o]
5 (V- V) o, g Arafa.(Khan et al., 2015)
355 3,0, 5 aS wisls L (V- + F) o], Kee g Kumar
2 Gigid Lo S5, (slgime (Rl o pely
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Table 4- Combination effect of antifreeze compounds and planting date on some morphophysiological
traits of potato genotype at two years of the experiment.

g y0 0l (yig Sl 8 S0 b s JSTJ?IAS JSSLIMbl
olod Sl : ) Plant Chloroph  Chlorophy ota oluble
e L. Tuber weight . 5 chlorophyl sugar
(Treatment combination) height yla(mg HUb@mgg B} B
per plant (g) (cm) T FW) W) 1 (mg g! (mM g!
g FW) FW)
I Jlo x Lo ywaud x 818 4o ¥+ (First . 63.06
o fogud xslsee ( *726.92 ab 0.822abc  0.673abc  149ab  0.637ab
year x Antifreeze X August 1) abc
I Jlw x Lo pwaus x 10 4o Yo (First
Loy x oo ¥ ( 574.91 de 6016 796 0.639cd  1431b  0.665ab
year x Antifreeze X August 11) bed
I Jlo x of x 815 0 1+ (First year
Jsl sty y 622.83 cd 60.3 bed 0.817 be 0.661 cd 1.477b 0.647 ab
x Water X August 1)
I Jlo x o x 13 5o ¥+ (First year
ol Jlux ol sloga ¥ (Flrsty 567.8de  5686cd  0793c  0.636cd  1428b  0.65ab
x Water x August 11)
299 Jlw x Loy x 315 5o V¢
(Second year x Antifreeze x 754.54 a 7137a  092ab  0.749 ab 1.67a 0.615 ab
August 1)
£9° JL»:X Ln}w..\.»a'x é'é}o Y.
(Second year x Antifreeze x 582.98 c¢d 0.829abc  0.663 bed 1.493 ab 0.691 a
August 11)
095 Jlw x o x 315 50 1+ (Second
658.45 be 68.91 ab 0.928 a 0.753 a 1.681 a 0.605 ab
year x Water X August 1)
095 Jlw x &1 x 315 50 Y+ (Second
500.8 e 51.99d 0.723 ¢ 0.582 d 1.305Db 0.589b
year x Water X August 11)
LSDo.os 77.25 0.107 0.08 0.191 0.086

5505 02 b o sre (g 5lel BWS g 1o 50 ailie By, b slanSilost
*Means with similar letters in each column are not significantly different.
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Figure 1: mean comparision of planting data on plant height of potato genotypes (Means with similar
letters are not significantly different)
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Table 5- Effect of year and planting date on mean yield per plant and tuber starch percentage of potato

genotypes
Mean yield ) (p,5) aigs o 5 ySlos uileo Starch ) awwlis vy
(per plant (g) (percentage

Jw TP NV ols e Y- aloye Ve ols e ¥
(Year) (Genotype) August 1 August 11 August 1 August 11
901375 *864.15b 659.12 f-i 36.92 h-k 43.11 e-h

901475 824.53 be 621.07 g-1 44.67 d-f 45.1 d-f
902375 723.58 d-f  545.28 1-p 45.26 d-f 43.92 d-g

8708-7 807.55 be 673.69 e-g 41.81 1+ 42.4 f-i
(First year) Jq Jlw Agria 479.870-q  452.52qr 4421 d-g 44.17 d-g
8709-106 479.56 o-q 431.13 qr 41.67 £ 42.06 f-i

Savalan 55943 k-0  575.79 i-n 42.38 f-i 41.14 4
7009-3 496.86 n-q  464.47 p-r 44.53 d-g 44.86 d-f

905675 972.01 a 660.69 f-h 45.42 d-f 42.02 {5
8707-26 5412 1-p 629.87 g-k 43.42 d-g 44.45 d-g

901375 643.12 f-j 462.89 p-r 35.85j-1 30.25 Im

901475 1029.77 a 771.49 cd 55920 57.03b

902375 644.02 f-j  499.79 m-q 40.45 f-j 40.96 f-j
8708-7 581.97 h- 484.7 o-q 30.31 Im 30.58 I-m

m
Second ) p95 Jlw Agria 587 h-1 469.6 p-r 55.2 be 46.01 d-f
(year

8709-106 645.7 £+ 496.44 n-q 56.52b 49.38 cd

Savalan 493.08 nq 39581r 38.36 g-k 28.89 m

7009-3 749.69 c-e 568.65 j-n 6791 a 56.43b

905675 694.34d-g 57191 jn 32.66 k-m 36.41-1

8707-26 996.23 a 697.7 d-g 30.31 Im 49.25 c-e

LSDo.0s 83.59 6.18

Al o2 b gyl pe Lg)Lo—‘ izl Cao 40 wlie By > b slo nSlow

*Means with similar letters in each trait are not significantly different.
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Table 6- Combination effect of antifreeze compounds foliar application and year on soluble sugars, starch,
vitamin C and tuber dry matter of potato genotypes

Syl luS 5 Syl o3 Uuﬂus dialiti ‘5":*’~°°L"
T Soluble Vitamin ous
s . Starch
(Treatment combination) sugar (mM C (mgg (%) Tuber dry
g' FW) 'FW) matter (%)
Jol JLo X Lo jwans 00l X 4+1Y'YH (First year x Antifreeze x 901375) *0.63 d-f 12.08 e-g 36.41 gk 4.25bc
Jgl Jlw X Lo g 03k X 441FV D (First year x Antifreeze x 901475) 0.647 d-f 11.21 el 4491 d-g 2.61j-p
Jol JLw X Lo ywas o3le X 4-YY'V (First year x Antifreeze x 902375) 0.668 c-¢ 1207e-g  44.62d-g 3.11dn
Jal Jbw X Loy o5ke X AY+A-Y (First year x Antifreeze x 8708-7) 0.619 d-g 12.5 d-f 42.13 ej 3.93 b-d
Jol Jlo X Lo ywaus oole X ST (First year x Antifreeze x Agria) 0.645 d-f 103 e-1 4421 d-g 331d-m
Jol Jbw X Lo g 03le X AV+4-1+# (First year x Antifreeze x 8709-106) 0.617 d-g 12.55d-f 41.89 e-j 2.66 i-o
Jgl Jlo X Loy o0le X y¥Iglw (First year x Antifreeze x Savalan) 0.619 d-g 12.25 ef 41.79 £+ 2.46 m-p
Jol Jlo X Lo jwaus o0k X ¥++4-Y (First year x Antifreeze x 7009-3) 0.62 d-g 11.57 e-i 44.72 d-g 2.85g-0
Jgl Jlo X Loy o0ke X 4485V (First year x Antifreeze x 905675) 0.685 c-¢ 11.42 e 43.75 d-h 3.35d-1
Jal Jbw X Loy o5ke X AV+Y-Y# (First year x Antifreeze x 8707-26) 0.76 a-d 12.39 ef 43.85d-h 3.56 c-h
Jol Jlw x o x 441¥va (First year x Water x 901375) 0.725 a-d 11.73 e-h 43.62 d-i 3.4ck
Jol Jlw x o x 4+1¢va (First year x Water x 901475) 0.635 d-f 11.19 e 44.86 d-g 2.511p
Jol Jlw x o x q.¥Y'vs (First year x Water x 902375) 0.656 c-f 12.05 e-g 44.57 d-g 3.0l en
Jol Jlw X o X AV-A-Y (First year x Water x 8708-7) 0.607 d-h 12.47d-f 42.08 e-j 3.83c-e
Jol Jlw X oT x 4 5T (First year x Water x Agria) 0.633 d-f 1028 f11  44.16d-g 321d-n
Jol JLw x o x AY+a-y.5 (First year x Water x 8709-106) 0.605 d-h 12.53 d-f 41.84 e-j 2.56 k-p
Jol Jlw x o X 4¥lslw (First year x Water x Savalan) 0.607 d-h 12.22 ef 41.74 £+ 2.36 n-p
Jol Jlw x o x Yeea_y (First year x Water x 7009-3) 0.608 d-g 11.55 e-j 44.67 d-g 2.75 h-o
Jol Jlw x o x .08 (First year x Water x 905675) 0.673 c-e 114 ek 43.7d-h 3.25d-m
Jol Jlw X OF x AY+y-¥s (First year x Water x 8707-26) 0.739 a-d 12.27 ef 44.02 d-g 343 cj
£99 Jlw X Lo ywiis 03k X 4+1YV 0 (Second year x Antifreeze x 901375) 0.615d-g 8.81j-1 3438 -k 3.2dn
295 Jlw X Lo jwais o0ke X 441V (Second year x Antifreeze x 901475) 0.874a 15.15 b-d 60.71 ab 3.53ch
295 Jlw X Lo jwiis 00lo X 4+YYY O (Second year x Antifreeze x 902375) 0.673 c-¢ 12.15e-g 449 d-g 3.11dn
295 Jlw X Lo juwas o5lo X AY+A-Y (Second year x Antifreeze x 8708-7) 0.466 g-j 9.41 g-1 31.72k 2.96 f-n
299 Jlw X Lo pwiid 00k X L ,5T (Second year x Antifreeze x Agria) 0.753 a-d 11.49 e 51.55b-d 391 b-d
299 Jlw X Loy oslo X AV~‘\4~91(OS6econd year x Antifreeze x 8709- 0.808 a-c 16.43 b 5481 ac 35 el
£ Jo X Lo ywad o0lo X (y¥lglw (SecoZld year x Antifreeze x Savalan) 0.45 h+ 8.9 i-1 30.41 kl 1.78 p
098 Jlw X Lo ywiis 03k X ¥++4-Y (Second year x Antifreeze x 7009-3) 0.852 ab 1593 b 6l.5a 3.88 b-d
299 Jlw X Lo yuwiis 00k X 4465V 0 (Second year x Antifreeze x 905675) 0.541 e-i 8.98 h-1 34.36 jk 2.66 0
295 Jlw X Lo juwiis o5l X AY+Y-Y# (Second year x Antifreeze x 8707-26) 0.501 fj 202a 28.87 kl 56a
p90 Jlw X T X 443¥Ya (Second year x Water x 901375) 0.528 e-i 8.541 31.73k 2.48 m-p
p90 Jlw X &I X 441FYA (Second year x Water x 901475) 0.739 a-d 13.03 c-e 52.24 b-d 2.93 f-o
p90 Jlw X T X 4+Y¥YA (Second year x Water x 902375) 0.538 e-i 9.88 f-1 36.51 g-k 2.46 m-p
095 Jlw x T X AY+A-Y (Second year x Water x 8708-7) 0.423 ij 8.65 ki 29.17 kl 2.61 j-p
38 Jlw X T X 4 ,5T (Second year x Water x Agria) 0.713 b-d 11.13 -l 49.66 c-f 3.63 c-g
90 Jlw X o X AV+4-1# (Second year x Water x 8709-106) 0.74 a-d 15.34 be 51.08 c-e 3.23 d-m
90 Jlw X o X ¥lglw (Second year x Water x Savalan) 0.533 e-i 10.75 e-1 36.84 g-k 2.08 op
90 Jlw X T X Y+.a_Y (Second year x Water x 7009-3) 0.858 ab 16.34b 62.85a 3.76 c-f
p90 Jlw X OT X 4.08V4 (Second year x Water x 905675) 0.535 e-i 9.05 h-1 34.7 h-k 2.6 jp
099 Jlw X OT X AV+Y-Y# (Second year x Water x 8707-26) 0.366 j 17.34b 21.76 1 471b
LSDg.s 0.157 2.75 9.25 0.85

W5 e b sl pixe L;)LJ WS et ;2 50 alie B9, b slo 1 Sl
*Means with similar letters in each column are not significantly different.
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