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Evaluation of the effect of superabsorbent materials and mycorrhizae on growing
traits and yield of potato in deficit irrigation conditions
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ABSTRACT

In order to investigate the effect of superabsorbent and mycorrhizal fungi on reducing water consumption, growth
traits and potato yield, an experiment with strip-factorial design was performed. In this study, the amount of irrigation
water at three levels (100, 75 and 50% of water requirement based on evapotranspiration) in horizontal plots and the
use of Trawat200A super absorbent with two levels (0 and 80 kg / ha) and mycorrhiza on two levels (inoculation and
non-inoculation with Glomus etunicatum) were placed in vertical plots. The results of combined analysis of variance
showed that effect of irrigation and the use of mycorrhiza and superabsorbent were significant in most vegetative
traits as well as yield. Means comparison showed that vegetative traits and total yield decreased by application of low
irrigation, but this decrease was significantly less in mycorrhizal inoculation conditions and with the application of
superabsorbent polymer. Under moderate and severe stress conditions, the combined use of mycorrhiza and
superabsorbent increased the total yield compared to non-consumption (control) by about 9.5% and 10.15%,
respectively.
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Table 1. Physicochemical properties of soil before planting in two years of experiments.

Vear Soil texture EC H Available P Available K Nitrogen Organic
(dsm™) P (mg kg™ (mg kg™ (%) carbon (%)

2018 clay loam 1.6 7.8 42 356.4 0.38 0.50

2019 clay loam 1.8 7.6 3.8 338.6 0.35 0.70
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Table 2. Mean comparison effect of irrigation, superabsorbent and mycorrhiza on some vegetative traits of potato.

= g 9
5 g S 5
28 g i 55 g 2 E
=~ ~_~ ~_~ o —~ < O =
Treatments 5 g _§ & _!3 g _!3 % %D \g_/ g T& = g/
sE¥ g7 £ & £r =
2 o = g 5 2 & @
= g S T
@]
100% water requirement 13.04a 18.75a 40.00b 56.83 a 7.08 a 11.20a
75% water requirement 12.95a 19.20 a 4254 a 55.37b 712a 10.67a
50% water requirement 13.04a 19.20 a 4220a 51.54¢ 8.06 b 9.31b
Control (no use of superabsorbent and mycorrhiza) 12.77 a 18.66 a 4422a 51.9%c 6.27b 10.03b
Use of superabsorbent 13.00 a 1933 a 40.22 ¢ 55.05b 6.55 ab 10.62a
Use of mycorrhiza 13.16 a 19.05a 41.66 b 54.38b 7.05a 10.50a
Both mycorrhiza and superabsorbent applications 13.11a 19.16 a 4022 ¢ 56.94 a 7.16a 10.44a

W a0 0 e )8l g Dl (S pie B SO Pl L pla nSlee et 0 0

In each column means followed by at least a common letter, are not significantly difference at 5% probability level.
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Table 3. Mean comparison interaction effect of irrigation, superabsorbent and mycorrhiza on some vegetative traits of

potato.

= =

3 g o = -

28 2 £ EE 2. %

>3 = = SR ERS) —~

Treatments g é g Eng ég B g §, § oy %:) E),

25 o k) £ 5 22 3

2O = 5 228 = 3

=) g > &’ =i n 7]

= g =

@]

100% water requirement x control 12.50a 18.16b 3933 g 56.66ab  7.16a 11.09a
100% water requirement X superabsorbent 13.50a 19.16ab 41.00def 55.83bc 6.66ab 10.97a
100% water requirement X mycorrhiza 13.16a 18.83ab  39.66fg  56.50b 7.00ab 11.18a
100% water requirement x superabsorbent and mycorrhiza  13.00a 18.83ab  40.00efg 5833 a 750a 11.56a
75% water requirement X control 12.83a 18.83ab 45.50b 51.66d 6.66ab 11.11a
75% water requirement X superabsorbent 12.83a 19.50a 40.00efg 56.83ab 7.16a 11.32a
75% water requirement X mycorrhiza 13.16a 1933 ab 43.00 ¢ 54.66 ¢ 7.50a 10.27b
75% water requirement x superabsorbent and mycorrhiza 13.00a 19.16ab 41.66cde 5833 a 7.16a 10.01b
50% water requirement X control 13.00a 19.00 ab 4783 a 47.50 e 5.00c¢ 790 ¢
50% water requirement X superabsorbent 12.83a 19.33ab  39.66 fg 52.50d 5.83bc 9.56b
50% water requirement X mycorrhiza 13.16a 19.00ab  42.33 cd 52.00d 6.66ab 10.05b

50% water requirement X superabsorbent and mycorrhiza 1333a  19.50a 39.00 g 54.16c  6.83ab  9.74b

W a0 0 e )8l g Dl (S pie B SO Pl L pla Klee et 0 0
In each column means followed by at least a common letter, are not significantly difference at 5% probability level.
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Table 4. Mean comparison effect of irrigation, superabsorbent and mycorrhiza on some vegetative traits of potato.

— o
£ S & © = <
2 = g 2= g g = Z=
5= N g S oD = = o E o T~
Treatments 2w =8 w I 85 0 o5 0 =5 58X
g 5o s .8 8 g S e S = Sk
= z 8 2 = 75 2 &
CE o = 2
100% water requirement 2.07a 30.04¢c 4.16a 662.44a 99.83a 261.49a 25.72a
75% water requirement 2.03a 34.87b 4.09a 649.71b 96.12a 256.73b 25.35a
50% water requirement 191a 42.12a 3.70b 595.91¢ 87.20b 242.16¢ 24.32b
Control (no use of
superabsorbent and 1.86¢ 0.00b 3.71c 611.15¢ 90.59b 239.92d 22.90c
mycorrhiza)
Use of superabsorbent 1.97b 0.00b 4.04b 640.06b 92.30b 257.57b 25.70b
Use of mycorrhiza 2.12a 71.00a 3.99b 643.81ab 96.79a 254.93c¢ 25.29b
Both mycorrhiza and 2.07a 71.72a 4.18a 649.05a 97.85a 261.43a 26.64a

superabsorbent applications

W a0 0 s )8l g Dyl (St B S JBlas L ole Sl gt 0 0

In each column means followed by at least a common letter, are not significantly difference at 5% probability level
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Table 5. Mean comparison interaction effect of irrigation, superabsorbent and mycorrhiza on some vegetative traits of potato

% = = g ]
£ g§sg s £ z z
Treatments é“‘- 85 § o Een S =% S5
s% £8 5 - = e =
= S 8 = = =
CE J+= g g g g g
) 2 = S &
100% water requirement x control 2.03a 0.00e 4.15a 653.14c 100.00abc 258.50bc 24.27def
100% water requirement X superabsorbent 2.03a 0.00e 4.19b 655.01bc 93.59def 263.60a 25.68abc
100% water requirement x mycorrhiza 2.13a 60.33d  4.10bc 675.73a 104.92a 261.88ab 25.56bcd
100% water requirement x superabsorbent and mycorrhiza 2.09a 59.83d  4.2lab 665.89ab 100.82abc 262.00ab 25.91abc
75% water requirement X control 1.90bc 0.00e 3.8le 614.45de 88.71fg 241.67¢ 23.35f
75% water requirement X superabsorbent 2.02ab 0.00e 4.11bc 661.21bc 95.73cde 259.75bc 26.25abc
75% water requirement x mycorrhiza 2.17a 68.33¢  4.08bc 658.72bc 97.73bed 261.0labc  26.22abc
75% water requirement x superabsorbent and mycorrhiza 2.05a 71.16b 4.35a 664.47abc 102.32ab 264.51a 27.05a
50% water requirement X control 1.66d 0.00e 3.19f 656.87g 82.06g 219.60f 21.08g
50% water requirement X superabsorbent 1.85¢ 0.00e 3.84de 603.97ef 87.58fg 249.35d 25.16¢de
50% water requirement x mycorrhiza 2.05a 84.33a 3.7% 596.98f 87.73fg 24991e 24.08ef
50% water requirement x superabsorbent and mycorrhiza 2.08a 84.16a  3.99cd 616.81d 90.42ef 257.77¢ 26.95ab

W a0 0 s )8 s g Dyl (St B SO JBlas b ole Kl g 0 0
In each column means followed by at least a common letter, are not significantly difference at 5% probability level.
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Table 6. Mean comparison effect of irrigation, superabsorbent and mycorrhiza on yield, tuber dry matter percentage
and water use efficiency of potato.

Total yield Tuber dry Water use efficiency

Treatments (ton.ha ™) matter (%) (kg.m®)
100% water requirement 4440 a 2049 a 11.36¢
75% water requirement 37.72b 2041 a 12.98b
50% water requirement 34.16 b 19.92 a 16.56 a
Control (no use of superabsorbent and mycorrhiza) 36.72b 19.82¢ 12.82d
Use of superabsorbent 40.87 a 20.64 a 13.85b
Use of mycorrhiza 38.21 ab 20.20b ¢ 13.39¢
Both mycorrhiza and superabsorbent applications 39.24 ab 20.43 ab 1447 a

5 o0 O e )3l pe Dglas (S e B SO Pl b poleSlee et 2 50
In each column means followed by at least a common letter, are not significantly difference at 5% probability level.
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Table 7. Mean comparison of the interaction effects of irrigation treatment and use of superabsorbent and mycorrhiza
on yield, tuber dry matter percentage and water use efficiency of potato.

Total yield Tuber dry matter Water use efficiency

Treatments (ton.ha ) (%) (ke.n’)
100% water requirement x control 42.70 b 2044 a 11.20j
100% water requirement x superabsorbent 43910 20.68 a 11.38 j
100% water requirement X mycorrhiza 43.10b 20.27 a 11451
100% water requirement X superabsorbent and mycorrhiza 46.88 a 20.59 a 11411
75% water requirement x control 35.70 cd 20.31a 12.13 h
75% water requirement X superabsorbent 38.79 be 20.74 a 1321 f
75% water requirement X mycorrhiza 34.57 cd 20.27 a 12.61¢g
75% water requirement x superabsorbent and mycorrhiza 39.45 be 20.33a 13.98 ¢
50% water requirement X control 31.77d 18.72b 15.14d
50% water requirement X superabsorbent 34.95cd 20.52 a 16.97b
50% water requirement X mycorrhiza 34.57 cd 20.07 a 16.12 ¢
50% water requirement X superabsorbent and mycorrhiza 36.12 ¢ 20.39 a 18.01 a

W a0 O s j8 s g Dgls (St B SO JBlas b ole Kl (g 2 0
In each column means followed by at least a common letter, are not significantly difference at 5% probability level.
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