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Table 1- Temperature and precipitation parameters during the potato growing season in Mashhad
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5. Chlorophyll a = 11.75 A662 — 2.350 A645

6. Chlorophyll b = 18.61 A645 —3.960 A662

7. Carotenoids = 1000 A470 —2.270 Chla — 81.4 Chlb/227
8. Total pigments = Chla + Chlb + Carotenoids
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Table 1- Analyze of variation of photosynthetic pigments of Fontane potato cultivar under different
signaling compounds..

S.0.V df Chlorophylla Chlorophyllb Carotenoid Total Pigments
Block 2 0.00019" 5.3E-5™ 2.7E-5" 0.001"

SF 2 0.001" 0.00047 0.00011™ 0.004™
Main Error 4 2.5E-5 0.00025 5.8E-5 0.00018

SC 6 0.001™ 0.001" 0.00013" 0.003™

SF xSC 12 0.00018" 0.00037™ 3.6E-5" 0.00029™
Error 36 0.00027 0.00033 4.5E-5 0:001
C.V. (%) - 33 36 55 20

w5 4 SC o SF sl oo o s Solis pae 5 oy ity woys S Joiol mh (o s ce Sglsd Siloreus jay NS g s s
el Gl sl (eSTy il slass S0l

** * and ns: represent significant at P<0.05 and P<0.01 and not significant respectively. SF refer to spray
frequency and SC refer to signaling compounds.
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Table 2- Mean comparison of photosynthetic pigments of Fontane potato cultivar under different
signaling compounds.
Chlorophyll a Carotenoid Total Pigments

Treatment (mg/ghy) - (mg/gfw)  (mg/gfw)
1 0.0562 0.009 0.1262
SF 2 0.0512 0.011 0.112b
3 0.042b 0.014 0.099b
Control 0.0612 0.0182 0.1432
PSi 0.042b¢ 0.009® 0.103bed
MPPh 0.033¢ 0.008° 0.096
SC NO 0.0582% 0.015% 0.1242
H202 0.053% 0.0122b 0.116%
EDTA 0.043bc 0.008° 0.0904
Eth 0.058 0.011° 0.114b°

4 SCy SF .a5,lai (gl sine gles o pd gy Jloisl mhaws 10 LSD g0l (olasl 51 (gt 52 50 S ytiie By y slils slo Sile
el Sl S 5 5 GRE Slass St a5
The means with the same letter within columns, are not significantly different based on the LSD test. SF

refer to spray frequency and SC refer to signaling compounds.
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Table 3- Analyze of variation of functional and physiological traits of Fontane potato cultivar under
different signaling compounds.

SPAD Electrolyte  Tuber = Marketable  Specific Dry Starch

SOV df  APX H202 Unit Leakage Yield  Tuber Yield Gravity  Matter % %
Block 2 410" 0.31™ 12.50m 16.31™ 44336 2736™ 9.90E-5™ 1.99ms 1.61™
SF 2 6.69 117 10.66™ 5.30m 13940 4831 7.24E-5"  14.15" 11.38"
Main Error 4 4.96 0.41 4.99 7.57 56485 15820 0.00029 3.71 2.93
SC 6 21.58™ 0.65° 16.63" 124.18™ 115095 115139  6.41E-5"  15.98"  12.80"
SF xSC 12 4.08™ 0.16™ 5.07™ 16.15™ 32223ns 20721 0.00012™  2.19™ 1.69m
Error 36 527 0.20 7.84 21.33 23710 15627 0.00017 2.71 2.17
C.V. (%) - 56 30 17 7 23 30 1.2 8.6 11

o5 4 SC 5 SF aiil oo Jlo g Sglas pas g aoye o0 S Jloixl o jo s s Golad by s sy ns 5 %
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** * and ns: represent significant at P<0.05 and P<0.01 and not significant, respectively. SF refer to
spray frequency and SC refer to signaling compounds.
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Table 4- Mean comparison of physiological and functional traits of Fontane potato cultivar under
different signaling compounds.
APX Electrolyte — Tuber = Marketable  Dry

Treatment (umol.min ( nI—llgl?sz) S[I}ﬁl]t) Leakage Yield  Tuber Yield Matter Szi'/f);h
gh) TS ) kgm?)  (kem?) (%)

1 4328 1.220 17.32 65.3% 6.242 3.70° 18.2° 12.2°

SF 2 3.38 1.453® 16.4° 65.4% 5.892 3.522 19.42 13.6*

3 4.39° 1.69* 15.9° 64.5% 5.812 3.78% 19.7° 13.3¢

Control 5.75¢2 1.02¢ 19.12 62.9° 4.704 2.774 17.64 11.74

PSi 2.36¢ 1.20% 15.9° 7148 6.81%® 4,547 21.0° 14.7%

MPPh 2.04¢ 1.53% 15.8° 64.8% 7.51° 5.34° 20.12>  13.9%

SC NO 4.86% 1.29% 17.9% 62.2° 5.20¢d 2.69¢ 19.3b¢  13.2%

H>0» 5.63% 1.75% 16.9% 61.4° 5.614 3.30%4 18.2¢ 122«

EDTA 2.98bd 1.78° 15.0° 68.82 6.57%° 4.020 19.82%  13.7%®

Eth 4.60*¢ 1.31%¢ 15.4° 64.1¢ 5.45¢ 2.99¢ 17.6¢ 11.7¢
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The means with the same letter within columns, are not significantly different based on the LSD test. SF

refer to spray frequency and SC refer to signaling compounds.
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Table 5- Correlation of studied traits of Fontane potato cultivar under different signaling compounds.

Tubers
. Total SPAD Electrolyte © Tuber = Marketable . Dry o
Chlorophyll a Chlorophyll b Carotenoid Pigments APX H202 Unit Leakage Yield /Tuber Yield %}przillfti; Matter % Starch %
Chlorophyll a 1
Chlorophyll b -0.184 1
Carotenoid 0.620™ 0.084 1
Total Pigments 0.686™ 0.563* 0.714™ 1
APX 0.326" 0.160 0.283"  0.386™ 1
H202 10.273" -0.323" 20.369™  -0.482"  -0.168 1
SPAD Unit 0.039 0.349* 0.194 0.302°  0.032 . -0.349™. 1
Electrolyte -0.245 0.017 -0.238 20229  -0.358"  0.157 < -0.221 1
Leakage
Tuber Yield -0.265" -0.044 0117 -0233  -0.422%  -0.022  -0.121 0.182 1
Marketable 0.367" 0.022 20221 -0310% -0.369** %.0.014 -0.141 0242  0.826™ 1
Tuber Yield
Tubers Specific 0.065 -0.147 0.018 20.05k. 0018 0110 -0.012  0.09  -0313"  -0.218 1
Gravity
Dry Matter % -0.285" 0.127 0286"  -0.341"F -0.457 0220 -0.121  0.338"  0276" 0.314" -0.002 1
Starch % -0.288" 0.127 -0.288" . -0.343" 0459 0221 -0.120  0.338"  0.274" 0.313* -0.002 1.000** 1

** and *: represent significant at P<0.01"and P<0.05:
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The Effects of Signaling Compounds on Leaf Senescence Induction and Assimilate Remobilization
in Potatoes (Solanum tuberosum L.)

Abstract

This study was conducted in 2021 at the research farm ofithe Faculty of Agriculture, Ferdowsi University
of Mashhad, using a split-plot design based on a randomized complete block design with three
replications. The effects of signaling compounds on [leaf senescence induction and assimilate
remobilization in potatoes were investigated. The" treatments included different spraying frequencies
(once, twice, and three times) as the main plot, and signaling compounds (control, potassium silicate,
monopotassium phosphate, nitric oxide, hydrogen peroxide, EDTA, and ethephon) as the sub plots. The
results indicated that monopotassium phosphate, potassiumsilicate, and EDTA increased the total tuber
yield by 60%, 45%, and 40%, tuber starch content by:19%;26%, and 17%, and tuber dry weight by 14%,
19%, and 13% compared to control, respectively. Regarding leaf senescence induction, these compounds
increased hydrogen peroxide levels by 50%, 18%, and 75%, and decreased leaf photosynthetic pigment
content by 33%, 28%, and 37% compared to\the control, leading to cell membrane degradation and
accelerated leaf senescence. These. results suggest that the targeted use of signaling compounds,
especially potassium containing compounds in the final growth stages, can serve as an effective method
to optimize potato yield and quality through more efficient allocation of photosynthetic materials to the
tubers.

Keywords: Fontane, Leaf Senescence, Potassium, Signaling Compounds, Tuber Yield
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