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Abstract: A plot experiment was carried out in the potato planting base of Tiaoshan farm, Jingtai county, the

high-lift irrigation area along the Yellow River in central Gansu Province. “Atlantic” variety of potato was used as
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the test material. Five different irrigation amount were set up at each potato development stage (50%, 75%,
100% , 125% and 150% of the original irrigation amount. The original irrigation amount (100% ) is the irrigation a-
mount commonly used locally to maintain the soil moisture content of 25.8% in the test site ). The effects of different
irrigation amount on physiological mechanism, potato tubers yield and quality at different developmental stages were
studied. The results showed that with the increase of irrigation amount, the net photosynthetic rate (P,) and tran-
spiration rate (T.) of potato leaves increased to the maximum value of 30.19 wmol + m™ - s™" and 12.50 mmol -
m™~ +s™", respectively, and then decreased. When the irrigation amount was 50% and 150%, the P, of potato
leaves decreased by 35.06% and 19.59% , respectively, compared with the 100% irrigation amount treatment. The
activities of potato leaves at different developmental stages were sensitive to the irrigation amount.In seedling stage,
when the irrigation amount was 75% , the chlorophyll content, P, and WUE of potato leaves were 0.86 mg - g',
21.88 pmol * m™ + 87" and 2.29 wmol - mmol™", and compared with 100% irrigation amount, it increased by
14.15%, 0.31% and 3.80% , respectively, while the MDA content, the activities of SOD and CAT were the lowest,
compared with 100% irrigation amount, it decreased by 8.40%, 11.69% and 8.23%, respectively. In tillering
stage, when the irrigation amount was 100%, P, and WUE were the highest, compared with 50% irrigation a-
mount, the improvement was 53.99% and 24.85%, respectively, while the proline content, soluble sugar content
and POD activitiy were the lowest, were 89.06 pg + g™, 143.45 wmol - g™' and 438.14 U - g, respectively.
Meanwhile, the superoxide anion generation rate also decreased by 26.07% compared with 50% irrigation amount.
In tuber period, when the irrigation amount was 125%, the P, and WUE were the highest, compared with 100% ir-
rigation amount, it increased by 19.16%, 6.76% , respectively, and the activities of SOD and POD decreased by
0.93% and 6.23%, respectively. In maturity stage, when the irrigation amount was 75% , P, was the highest,com-
of the potato leaves increased by 38.64%, 13.81%, 14.16% and

pared with the other irrigation amount, P,
21.27%, respectively, while the MDA content and superoxide anion generation rate were 21.107 wmol + ¢”' and
6.07 nmol + min™' - g”', respectively, compared with 100% irrigation, 19.35% and 2.26% were decreased respec-
tively. The starch content in tubers with low irrigation amount (50% ) was lower in the same growth stage. The solu-
ble protein content of tubers treated with 75% irrigation amount at the seedling stage was significantly increased by
6.2% compared with the 100% irrigation amount treatment. The starch content in tubers with 100% irrigation a-
mount was the highest (15.14%) at tillering stage, while the soluble protein content in tubers was at the highest
level under 125% irrigation amount, 4.61% higher than the 100% irrigation amount treatment. At maturity stage,
the starch content of tuber was at the highest level with 75% irrigation amount, which was significantly increased by
12.77% compared with that 100% irrigation amount treatment. In terms of the overall consideration of the total fresh
weight, marketing tuber rate, starch content, vitamin C content, soluble protein content and reducing sugar content
of tubers, 75%, 100% , 125% and 75% of the original irrigation amount showed the highest yield and best quality
of the potato tubers under seedling stage, tillering stage, tuber period and maturity stage, respectively, which were

654.30, 650.60, 773.00, 703.53 g per plant.

Keywords: potato; irrigation amount; development stage ; physiological characteristics; tuber yield; tuber quality
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Table 1  Effects of development stage and irrigation on photosynthetic pigment content in potato leaves
AEN= Rt T/ % MR a SR MERE b K PR MR B

Growth stage  Irrigation amount Chl. a/(mg - g™')

Chl. b/(mg - ¢™")

Chl. a/Chl. k
’ Carotenoids/ (mg + ¢g™') Chlorophyll/ (mg - g™")

50 0.635+0.037¢ 0.425+0.076a
75 0.863+0.056b 0.385+0.086a
L]
. 100 0.756+0.033b 0.292+0.019a
Seedling stage
125 0.866+0.004b 0.290+0.002a
150 1.154+0.063a 0.401+0.019a
50 1.175+0.090a 0.369+0.046a
75 1.096+0.238a 0.276+0.059ab
o2yl
o 100 1.186+0.157a 0.316+0.066ab
Tillering stage
125 0.885+0.152a 0.252+0.036b
150 1.079+0.067a 0.349+0.058ab
50 0.234+0.104b 0.073+0.029b
75 0.601+0.275ab 0.156+0.073ab
St i
. 100 0.498+0.101ab 0.091+0.031b
Tuber period
125 1.028+0.231a 0.279+0.064a
150 0.542+0.327ab 0.157+0.074ab
50 0.905+0.44a 0.305+0.182ab
75 1.164+0.389: 0.451+0.061:
A oot o
. 100 0.644+0.011a 0.319+0.044ab
Maturity stage
125 0.838+0.136a 0.304+0.004ab
150 0.936+0.095a 0.229+0.006b

1.527+0.359¢
2.284+0.365b
2.591+0.056ab
2.987+0.011a
2.88+0.024ab
3.195+0.169b
4.010£0.581a
3.802+0.372ab
3.508+0.169ab
3.132+0.361b
3.687+0.019b
3.855+0.029b
3.198+0.141b
5.636+0.813a
3.344+0.518b
3.087+0.397a
2.548+0.519a
2.809+0.032a
2.641+0.404a
3.079+0.269a

0.121+0.011d 1.060+0.038¢
0.326+0.011a 1.337+0.014b
0.193+0.019¢ 1.048+0.052¢
0.226+0.00d 1.156+0.007¢
0.321+0.012a 1.554+0.082a
0.315+0.012ab 1.544+0.136a
0.297+0.079ab 1.372+0.284ab
0.387+0.045a 1.501£0.219ab
0.251+0.048b 1.137+0.187b
0.313+0.019ab 1.428+0.126ab
0.112+0.032a 0.307+0.133b
0.272+0.286a 0.757+0.348ab
0.188+0.020a 0.589+0.132ab
0.33+£0.039a 1.306+0.295a
0.154+0.148a 0.699+0.401ab
0.190£0.063ab 1.210+0.622a
0.246+0.069a 1.615+0.450a
0.149+0.011b 0.873+0.017b
0.208+0.032ab 1.157+0.160ab
0.196+0.005ab 1.240+0.100ab

T BN AR R , AN [R] /NG T BE 7R [ — A T3 I SIS (5] e I 2% 2L RS 8 22 57 1.3 (P<0.05) , T IR

Note: The value is mean * standard error, different lowercase letters indicate significant difference of the indexes among diffrent irrigation amount in

the same development stage ( P<0.05), the same below.
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Fig.2 Effects of irrigation amount on photosynthetic parameters of potato leaves at different growth stages
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Fig.3 Effects of irrigation amount on MDA content and relative conductivity of potato leaves at different growth stages
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Fig.4 Effects of irrigation amount on osmotic regulation substance content of potato leaves at different growth stages
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Table 2 Yield indexes of single potato tuber under different irrigation amount at different growth stages

S SR L by v =] A S 1 - H4 R S 1 sk
ermpy  TEERE BCEGEER BAEE SRR %ﬂ@”” L T

Cl’()VVth ln‘igation ’l‘uber Commodlty Number Of AVeTage PI"Odu(:t Marketing

Stolon Total potato  Ripe potato

stage amount yield potato weight  commodity potato weight tuber rate number blocks /%

/% /g /g potato /e /%
50 602.60bc 520.99a 3.33a 156.31ab 86.46a 10.67¢ 5.33c 50.00c
P 75 654.30a 569.63a 4.00a 142.41b 87.06a 11.67a 6.67a 57.15a
See dlii/staue 100 637.63ab 547.40a 3.00a 182.47a 85.85ab 11.33ab 6.00abe 52.94h
g slag 125 590.53bc 490.53a 3.33a 147.17b 83.07b 12.00a 6.33ab 52.78h
150 536.37¢ 437.91a 3.67a 119.42¢ 81.64b 11.33ab 5.67he 50.00c
50 565.27h 454.83he 3.00b 151.61ab 80.46¢ 12.67a 5.33¢ 42.10be
P 75 611.17a 494.30b 3.33ab 148.30b 80.88bc 12.67a 6.33h 50.00a
Tillen’ng,stage 100 650.60a 551.40a 3.67a 150.37ab 84.75a 13.33a 7.00a 52.50a
125 544.70b 446.36¢ 2.67he 167.36a 81.95b 12.67a 5.67¢ 44,74}
150 494.83¢ 392.54d 2.33¢ 168.25a 79.33¢ 11.00b 4.33d 39.39¢
50 574.30d 485.60d 4.00a 121.40¢ 84.56¢ 12.33a 6.00cd 48.65¢
p— 75 604.33cd 514.61c 3.00b 171.54a 85.15he 10.33b 5.33d 51.61be
Tober 100 639.63bc 551.46h 3.67b 150.38b 86.21b 11.67a 6.33bc 54.29h
X 125 773.00a 684.11a 4.00a 171.03a 88.50a 12.00a 7.33a 61.11a
period 150 675.20b 588.60d 4.00a 147.15b 87.17ab 12.33a 7.00ab 56.76h
50 658.83b 554.88h 3.00ab 184.96a 84.22h 12.00ab 6.00b 50.00a
[ 75 703.53a 601.22a 3.33a 180.38a 85.46a 12.67a 7.00a 55.26a
Maurity stage 100 652.27Thc  543.77be 3.00ab 181.26a 83.37b 12.00ab 6.33ab 52.78a
) 125 621.57¢ 507.55¢ 2.67b 190.31a 81.66¢ 11.67b 5.67b 48.57ab

150 563.87d 455.71d 2.67b 170.87b 80.82d 10.33¢ 4.67c 45.16b
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Fig.6 Effects of development stage and irrigation on potato tuber quality
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