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ABSTRACT

This research was conducted to investigate the influence of plant growth biostimulants on quantitative and qualitative
characteristics of potato (Solanum tubersom cv. Sante) in randomized complete blocks design with eight treatments
and three replications at Behbahan Agricultural Research Station in one year (2019-2020). Treatments included:
control (no application of plant growth biostimulants), humic acid, free amino acid (L), amino acid-Zn, amino acid-K.
amino acid-Ca. amino acid-K-Ca and combine application of humic acid, amino acid-Zn and amino acid-K-Ca. The
results showed plant growth biostimulants (except free amino acid) significantly increased total and marketable tuber
yield as compared with control. The treatment of combined significantly increased total and marketable yield in
comparision to other treatments. Biostimulants significantly decreased unmarketable yield and its components (small
tubers, cracked tubers and tubers with secondary growth) as compared with control. Application of biostimulants
significantly increased the tuber protein percentage and concentrations of nitrogen, phosphorus (except amino acid-K,
amino acid-Ca and amino acid-K-Ca) and potassium tubers (except amino acid-Ca). Amino acid-Ca and the treatment
of combined significantly increased dry matter content. Application of growth biostimulants (except amino acid-K
and amino acid-Ca) significantly decreased concentration of tuber nitrate. According to the results, application of
combined plant growth biostimulants for cultivation of Sante cultivar is recommended.
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Table 1. Monthly average of weather parameters during potato growth period.

Weather parameters January February March April May
Average temperature ('C ) 13.70 14.30 21.40 26.90 35.30
Maximum temperature ('C) 19.70 21.20 28.90 35.30 44.30
Minimum temperature (‘C) 7.60 7.30 14.00 18.40 25.70
Absolute maximum temperature ('C) 25.50 26.10 35.70 41.10 48.20
Absolute minimum temperature ('C) 1.20 2.80 8.00 10.00 20.10
Precipitation (mm) 55.80 10.90 72.00 6.80 0.00
Table 2. Physical and chemical properties of the soil in the experiment site.
Soil Texture ECi1 pH TNV  OC TN_l P ; K ; Zn , Fe , Mn ; Cu .,
(dSm’) (o) (%) (gkg’) (mgkg’) (mgkg’) (mgkg) (mgke') (mgkg’) (mgkg)
Silty Clay Loam 2.2 7.7 535 074 1.0 7.8 200 0.5 6.5 10.5 0.8
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Table 3. Results of variance analysis effect of plant growth biostimulants on yield and quality traits related to potato tubers.

Means of squars
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Replication 2 44.02 44.14 189.81 6.90 1.03 1.08 1.67
Plant growth stimulus 7 34117 42.07" 348.10™ 35.56™ 50.337 1.857 37.617
Error 14 3.87 3.86 42.20 1.14 2.99 0.33 2.69
C.V (%) 8.11 8.77 8.37 13.18 16.26 18.63 20.06

Aoy ) 5 0 Jlam mdaw [ o g Solds g o pire Dol 995 S5 4y sk g % S
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Table 4. Means comparison effect of plant growth biostimulants on yield and quality-related traits to potato tubers.

Treatment Total yield Mean tuber Secondary Small tuber Crack tuber

(ton.ha™) weight (gr) growth (gr) (%) (%)
Humic acid 26.09b 81.34bc 1.75d 2.96bc 0.58¢c
Amino acid-Zn 26.50b 83.04b 2.44cd 2.63bc 1.94b
Amino acid-K 24.20bc 77.26bc 2.03d 2.32¢ 2.32b
Amino acid-Ca 23.25bc 74.23bc 3.21bc 3.20bc 1.75b
Amino acid-K-Ca 23.48bc 71.58¢cd 3.29b 3.51b 2.03b
Combined 29.95a 98.68a 0.78¢e 2.79bc 1.55b
Amino acid 21.90cd 71.72bcd 3.24bc 2.44c 2.07b
Control 18.63d 62.32d 6.01a 4.76a 5.23a

Al gl (g @alas o o gy Jlaiml a0 oS i B S Blas b gl oSl (gt 2 0
In each column means followed by at least a common letter, are not significantly different at 5% probebility level.
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Figure 1. Mean comparison effect of plant growth biostimulants on marketable yield of potato tubers.
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Figure 2. Mean comparison effect of plant growth biostimulants on unnmarketable yield percentage of potato tubers.
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Table 5. Results of variance analysis effect of plant growth biostimulants on concentrations of total nitrogen,
phosphorus, potassium, nitrate, protein and dry matter of potato tubers.

Source of d Means of squars

variation Nitrogen Phosphorus Potassium Protein Nitrate Dry matter
Replication 2 0.00087 0.0004 0.0002 0.037 23.75 9.60
Plant growth stimulus 7 0.0306™ 0.0012" 0.0337" 1.307 510.69 5.047
Error 14 0.17 0.00016 0.0072 0.17 64.09 1.52
C.V (%) 436 6.06 4.26 4.36 9.16 6.33

oy ) 5 0 Jlam mdaw [0 lo g Sglas gl pire Dol 995 S5 4y s g % S

ns, *, **: Non-significantly difference and significantly difference at 5 and 1% probability level, respectively.
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Table 6. Means comparison effect of plant growth biostimulants on concentrations of total nitrogen, phosphorus,
potassium and dry matter of potato tubers.

Nitrogen Phosphorus Potassium Dry matter

Treatment (%f)g (opA)) (%) ry(% )
Humic acid 1.53ab 0.227a 2.07a 19.23bc
Amino acid-Zn 1.50ab 0.220ab 1.99ab 19.06bc
Amino acid-K 1.48ab 0.193¢ 2.06a 19.38bc
Amino acid-Ca 1.43b 0.190c 1.91bc 20.86ab
Amino acid-K-Ca 1.54ab 0.200bc 2.04ab 19.70abc
Combined 1.57a 0.230a 2.07a 21.65a
Amino acid 1.43b 0.233a 2.03ab 18.01¢
Control 1.25¢ 0.183¢c 1.76¢ 17.84c

W 65l gire Dl oy iy Jleia ] s jo oS e x> SO Blas b ol Sl e 2 00

In each column means followed by at least a common letter, are not significantly different at 5% probebility level.

AV phud (e wiload Spas S lagl;

Alodged i

OUE (piigy
olBl L ailes o 2lS ol oS e B yas
g0 Gy p 4 sl o g leoad (5955 a0
aSepl 4 azg b oogd boad oldé )l dgue
00 gyt woyd Sl (mpd 00 pEign Sy
b alice Dol oud (gl iy Ol s g, e
el @mls os eas gy Sl W,
Siiion 53 Gior ypaie oSk anslie
0ad laipiian Jade iy a5 ols olis s
aS 0 salive plg B pas Lo 40 (do)s ) +/YF)
UL RRVOWI [PPOUWIL SV EUON BN VOV [y iT 31 P S PRCNONG
(V7 US8) 08 oy Goldsime sin sals g
el j ab) sl e galydil 05 sl e
2ol 4y Cond 0ad slagtisn s Gl
0ud slariion il n i aS (s sbar wal
RS g (Ao, 1Y) Sogud duwl @ bogsyo
(22,3 QYY) aiol el 40 by ye o gre a8l

.09.}

iz ail glaanw] Bras a5 ws,S bl Ll

I3 oy, Lo |y hed alox ) Giihe olie
Seroged Sl il ot 008 Haud i al38l ol
bug S jaud cos b )b (ielS 4 oy |
b b Vgone Seoged Sl 0l Cond Sogetr apl
b e 5 e el 2alS |, i o
(Heng, 1989) sas oo il38l 1) bS1> o Jgloe ue
Sad g 39y RlPAS Waged ()15 ] Kiegsy
Gl s @y (Al Spagen sl 015 b e
Amini ef al., ) el S CEC g S )5 ( JT osbe
G Seoged Sl j0 35290 Jule (sloog S (2017
Sial3dl 1) S CEC g 00,8 Jas ol culs olsie
ol olde olie 6 )l Sogud dul a0 0
O ygo jaimal S Jole jo polie gjlola, g ool
Olee 99 YU Yleixl « ioghy ol jo el a8 §
Sl € Sooged Sl (Sl jlosd )3 (Sejirnm 038 Sa0
Sl Sl pSheeS 4 S (595 aiel gl g ana]
S UV VOV [ POUUN S CUUN VOV [P ROV
Ay S e Spae ploj 4 baype Sl
Sloylos 09l o0 alaxMe 7 Jgozr ;5 a5 jeboay wil:

28 Syl sl 5 ansl sl (Seogen ol



%4 VE) 5l o 5)les OF 850 o)l SLEL psle

ab ab

Protein (%)

ab b ab a b
10 - c
3 -
6 -
4 4
2

Humic Amino Amino Amino

acid acid-Zn acid-K acid-Ca

Amino  Combined  Amino Control
acid-K-Ca acid

Plant growth biostimulants

R ) 0ls u"':";jj" » kSQLj J...u) Lng gS).‘?m ).v| ,..iL:.n ML?M Y l&»d
Figure 3. Mean comparison effect of plant growth biostimulants on protein of potato tubers.
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Figure 4. Mean comparison effect of plant growth biostimulants on nitrate of potato tubers.
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