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Effects of Attapulgite on Yield and Quality Improvement of Potato Under
Rain-fed Agriculture Pattern in Northwest China
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Abstract: Attapulgite is widely used as a crop nutrient in ecological agriculture. To investigate the effects of
attapulgite combined with compound fertilizer on the quality improvement and yield advantage of different potato
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varieties under various rain-fed agriculture patterns in the northwest region, six treatments were established using
'Dingshu 3', 'Atlantic', and 'Dingshu 6' as experimental materials. Control 1 (CK,) involved flat film mulching combined
with compound fertilizer, while control 2 (CK) employed half-film ridging combined with compound fertilizer. Potato yield,
marketable tuber percentage, and tuber quality were assessed using a random block arrangement method. Under
similar cultivation conditions, the yield increased proportionally to attapulgite application rate. Notably, both total yield
and marketable yield were obviously higher under half- film ridging pattern compared to flat film mulching pattern.
Furthermore, compared to the control treatments (CK; and CK_), both flat film mulching and half-film ridging resulted in a
significant increase in the number of tubers per plant. Additionally, when employing half-film ridging cultivation pattern
instead of flat film mulching cultivation pattern, there was an observed increase in both the number of tubers per plant
and the marketable tuber percentage. Half-film ridging, combined with application of 1 200 kg/ha of attapulgite and
450 kg/ha of compound fertilizer resulted in increases ranging from 5.16% to 75.65% for dry matter content, starch
content, protein content, and vitamin C content in potato tubers. Moreover, the use of attapulgite demonstrated notable
improvements in mineral elements such as iron by 14.62%, zinc by 28.14%, calcium by 12.10%, and magnesium by
30.74% when compared to the control treatment (CK;). Compared with conventional cultivation pattern, the potato yield,
marketable tuber percentage, number of tubers per plant, and tuber quality could be enhanced by utilizing the half-film
ridging cultivation pattern combined with application of 1 200 kg/ha of attapulgite and 450 kg/ha of compound fertilizer.
Key Words: potato; attapulgite; yield; quality
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Table 1 Application rate of attapulgite and compound fertilizer under different cultivation patterns

Ab3H R LA (kg/hm®) KA HEHE (kg/hm?)
Treatment Cultivation pattern Attapulgite Compound fertilizer
T1 RR(E RS 1200 450
T2 SRR BR A 750 450
T3 IR 1200 450
T4 A 750 450
CK, AR T 0 450
CK, R 0 450
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Table 2 Effects of different rain—fed agriculture patterns combined with fertilization treatments on

yield of various potato varieties

Ah b Kb S 5 (kg/hm?) Total yield T i 7 i (kg/hm®) Marketable tuber yield
Variety Treatment 20204 20214 2020 4= 2021 4
KPGEE Atlantic T1 24 936+1 131b 24 606+951a 23 213+537a 18 956+784h
T2 20 282+786¢ 21 839+895h 18 872+1 047¢ 16 808+1 053¢
T3 27 078+1 324a 25 116+835a 24 980+606a 21 794+721a
T4 24 171+1 279h 21 804+813b 21 134+708b 20 546+636a
CK, 18 048+1 003¢ 19 7131 447¢ 14 738+537d 15 128+457¢
CK, 18 549+761¢ 19 812+ 940c 15 080+622d 15 191+487¢
E % 65 Dingshu 6 T1 25 808+831b 28 022+402b 26 585+592a 25 197+678b
T2 25 601+1 085h 25 964+828¢ 21 678+753b 22 142+952¢
T3 28 296+903a 30 318+528a 27 084+691a 26 634+445a
T4 27 005+502a 28 070+936b 22 347+876b 25 536x1 086a
CK, 23 943+601c¢ 24 834+670¢ 21 228+562b 22 653+835¢
CK, 24 078+552¢ 24 956+628¢ 21 543+505b 22 856+661¢
FE2E 35 Dingshu 3 T1 28 904+507h 27 458+889h 27 108+1 021b 24 057+591¢
T2 30 380+895b 26 813+672¢ 23 328+937¢ 25 968+697¢
T3 33 851+619a 30 713+829a 29 943+642a 32 724+781a
T4 30 801+488b 29 946+937a 26 342+502b 29 510+643b
CK, 18 048+426¢ 24 210+556d 21 789+799¢ 22 773+805d
CK, 18 657+458¢ 25 509+550d 22 326+616¢ 22 986+460d

VE: MR TR bR, [

A RGIARNG FRFRRZEF B E(P<0.05) . TR,

Note: Data are presented as mean + standard error. Different lowercase letters in the same column for the same variety mean significant difference at

0.05 level. The same below.
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Table 3 Effects of different rain—fed agriculture patterns combined with fertilization treatments on number of

tubers per plant and marketable tuber percentage of various potato varieties

R Qb FARRIZERL (4Y) Number of tuber per plant (No.) 5 2% (%) Marketable tuber percentage
Variety Treatment 20204 2021 4F 20204 2021 4
KPGF: Atlantic T1 4.5+0.35b 4.5+0.68b 86.2+6.15a 89.4+4.52a
T2 4.1+0.21¢ 4.4+0.15h 84.4+5.22a 82.8+3.34h
T3 5.2+0.22a 4.8+0.29a 86.7+3.68a 89.6+6.08a
T4 4.7+0.37b 4.5+0.17b 83.3+£3.33a 83.3+5.06b
CK, 3.5+0.65¢ 4.2+0.46¢ 73.2+6.04b 71.4+7.18¢
CK, 3.9+0.55¢ 4.3+0.32¢ 80.3+5.17b 72.7+5.06¢
EE 65 Dingshu6 Tl 6.3+0.35a 6.3+0.35a 87.5+4.44a 87.2+1.15a
T2 5.9+0.44a 6.0+£0.62a 85.5+3.48a 84.6+2.26b
T3 6.6+0.15a 6.7+0.71a 90.6+5.04a 91.8+2.67a
T4 6.2+0.22a 6.2+0.34a 86.4+3.69a 88.4+3.16a
CK, 4.3+0.29b 5.3£0.40b 70.4+4.66h 81.0+4.92¢
CK, 4.2+0.33b 5.0+0.31¢c 71.2+5.02b 82.7+4.48¢
E2 35 Dingshu 3 T1 7.2+0.33b 6.9+0.18a 87.5+2.06a 90.9+5.02b
T2 7.1+0.22b 6.5+0.20b 86.6+2.44a 87.2+1.18b
T3 8.0+0.26a 7.8+0.34a 90.3+1.08a 95.0+2.04a
T4 7.7+0.25a 7.3£0.19a 87.4+3.05a 90.0+3.31b
CK, 6.1+0.27¢ 5.7+£0.37¢ 82.0+2.24b 82.1+£2.25¢
CK, 6.8+0.58¢ 6.2+0.72b 83.7+2.18b 84.8+2.54¢
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Table 4 Effects of different rain—fed agriculture patterns combined with fertilization treatments on

tuber quality of various potato varieties

A Ab T T (%) TER (%) E (%) 44 2% C(mg/100 g)

Variety Treatment Dry matter Starch Protein Vitamin C

JE# 3% Dingshu 3 Tl 23.34+3.56a 22.95+0.53b 2.91+0.04a 17.13+0.44a
T2 21.26+1.31b 20.17+1.25b 2.72+0.03b 15.19+1.12b
T3 24.11£2.04a 25.31+2.56a 3.17+0.02a 17.42+1.57a
T4 23.64+1.18a 21.18+1.64b 2.89+0.02a 15.77+2.08b
CK, 21.07+2.56b 14.33+1.07¢ 2.22+0.09¢ 14.90+0.66b
CK, 22.03+2.24b 17.65+3.31¢ 2.30+0.07¢ 15.02+0.48b

KPGH Atlantic T1 26.74+2.72b 21.98+0.60b 2.19+0.09b 16.22+0.29a
T2 26.00+1.82b 21.24+1.16b 2.01+0.07b 16.07+1.18a
T3 28.57+1.66a 22.52+2.04a 2.39+0.01a 16.84+2.07a
T4 26.19+2.91b 20.63+1.98b 2.32+0.07a 16.28+1.16a
CKi, 25.22+1.35¢ 18.71+0.80¢ 2.01+0.08b 14.83+1.12b
CK, 26.09+2.24b 19.16+1.18¢ 2.03+0.01b 15.03£1.13b

FE# 65 Dingshu 6 T1 32.52+1.11a 22.44+0.63b 2.16+0.05b 15.03+0.63a
T2 32.27+0.57a 20.99+1.71b 2.11+0.09b 14.42+0.84b
T3 32.95+1.54a 25.15+2.08a 2.51+0.04a 15.51+0.34a
T4 32.24+0.96a 21.62+1.88b 2.38+0.06a 14.72+1.12b
CK, 30.56+0.47b 17.11+1.16¢ 1.73+0.11¢ 13.84+0.51b
CK, 30.08+0.24b 18.16+1.28b 1.92+0.07¢ 14.02+0.62b

RS TREBMERBEEALESHELENDRET RTETHLZM

Table 5 Effects of different rain—fed agriculture patterns combined with fertilization treatments on mineral

element of various potato varieties

mn QbR Bt (me/kg) B (mg/kg) 5 it (g/kg) BETr it (g/kg)

Variety Treatment Tron Zinc Calcium Magnesium

FE 2 35 Dingshu 3 Tl 158.68+7.79b 11.06+1.22b 1.70+0.04b 0.69+0.04b
T2 152.47+3.65b 10.37+1.48b 1.68+0.03b 0.64+0.01b
T3 185.68+4.96a 15.68+1.91a 1.77£0.05a 0.77+0.05a
T4 166.87+5.07b 11.30+0.35b 1.73+0.12a 0.69+0.03b
CK;, 136.20+9.77¢ 8.90+0.77¢ 1.53+0.13¢ 0.49+0.03¢
CK, 141.22+6.05b 9.15+0.82b 1.61£0.12b 0.51+0.04¢




- 140-

T SRE, H38%E, H2M, 2024

S5

hn QbR g it (mg/kg) Bt (mg/kg) A5 (gkg) BEfr i (gke)

Variety Treatment Iron Zinc Calcium Magnesium

KPGEE Atlantic T1 111.42+4.70b 17.95+1.12b 1.45+0.13a 0.67+0.06b
T2 108.51+5.02b 18.16+1.15b 1.37+0.02b 0.66+0.02b
T3 121.20+4.31a 20.66+1.18a 1.50+0.10a 0.78+0.07a
T4 115.24+3.95a 19.62+2.07a 1.51£0.06a 0.72+0.05a
CK, 96.84+4.01¢ 15.34+1.59¢ 1.13+0.08¢ 0.56+0.02¢
CK, 102.55+5.03b 15.82+2.07¢ 1.20£0.07¢ 0.61+0.08b

FE 65 Dingshu 6 T1 77.83+2.91a 17.84+0.56h 1.64+0.09a 0.54+0.13a
T2 77.05+3.34a 17.54+1.35b 1.60+0.12b 0.51+0.01a
T3 78.02+6.97a 20.27£0.91a 1.66+0.09a 0.58+0.05a
T4 78.15+5.02a 18.82+1.44a 1.63+0.08a 0.53+0.03a
CK, 74.08+5.96b 17.09+0.93b 1.58+0.06b 0.39+0.01b
CK, 75.26+4.52b 17.82+0.75b 1.61+0.08a 0.44+0.03b
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