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Effects of Different Film-covering Modes on Physiological Indexes
of Potato on Dryland Tillage

WANG Yinghui, MENG Meilian*, ZHANG Jing, WANG Zhaoxia
( Inner Mongolia Agricultural University, Hohhot, Inner Mongolia 010019, China )

Abstract: The experiment, combining field experiment with laboratory analysis, was conducted to study the changes in
physiological indexes under different film-covering modes (the traditional planting, harrowed bedding planting with film mulching,
double ridges mulched completely by film, ridge mulched by film, and ridge culture mulched by film and ridge side planting), and
to identify the best film-covering mode under the dryland tillage potato of Wuchuan county, Inner Mongolia. The results indicated
that film-covering modes could improve the leaf relative water content and soluble protein content to some extent, and keep the
leaf superoxide dismutase (SOD) activity, malondialdehyde (MDA) content, and free proline content at relatively low level to
maintain the normal metabolism of plants. The double ridges mulched completely by film, and ridge culture mulched by film and
ridge side planting had the best effect.
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Table 1 Yield and yield components of potato under different film—covering modes
%o
/ . e/ %' Large and middle Ke/hn o CK % .
Treatment Tuber number Per tuber weight Tuber yield per plant Large.and middle tuber tuber number Yield Yield increase compared with
No/plant . ke/plant weight percentage percentage ke/ha control %
%o %
CKA 3lc 89 ab 0.28 b 79.19 a 57.14 a 13552 ¢ -
PZHSA 3.8 abe 70 b 027 b 57.64 ¢ 3559 b 14462 de 6.71
QFMA 4.6 a 88 ab 0.41 ab 72.56 abe 50.89 ab 21617 bed 59.51
QLHSA 4.0 abe 92 ab 0.37 ab 7773 a 53.78 a 20010 bed 47.65
QLMCA 45a 93 ab 0.42 ab 74.31 abe 52.94 ab 23012 ab 69.80
CKB 3.6 be 81 b 0.29 b 72.93 ab 48.03 ab 15038 cde -
PZHSB 4.0 ab 90 ab 0.39 ab 60.13 be 38.62 b 19828 bed 31.85
QFMB 4.3 ab 113 a 048 a 8191 a 62.86 a 25710 ab 70.97
QLHSB 4.4 ab 86 ab 0.39 ab 68.22 abc 41.83 ab 20859 be 38.71
QLMCB 4.6 a 113 a 0.52 a 80.65 a 56.86 a 27605 a 83.57
p <0.05 °
Note: Different small letters in the same column meant significant difference among treatments at 0.05 level. The same below.
2 % 3 SOD wg
Table 2 Change in leaf relative water content under Table 3 Change in leaf superoxide dismutase (SOD)
different film—covering modes (%) activities under different film—covering modes (u/g)
/ /
Test date  Day/Month Test date Day/Month
Treatment 02/08 14/08 26/08 Average freament 02/08 14/08 26/08 Arerage
CKA 84.62 78.20 72.19 78.33 de CKA 489.03 275.69 269.84 344.85 a
PZHSA 85.86 78.52 73.73 79.37 ed PZHSA 434.73 212.80 242.41 296.65 be
QFMA 87.90 81.09 77.66 82.22 abe QFMA 378.98 216.45 253.87 283.10 bed
QLHSA 86.50 78.42 73.62 7951 ed QLHSA 424.50 212.07 270.08 302.21 b
QLMCA 88.74 83.36 7821 83.44 ahb QLMCA 411.09 178.18 250.46 279.91 cd
CKB 84.09 72.14 7121 7581 e CKB 428.15 201.83 267.64 299.21 be
PZHSB 86.12 77.53 72.81 78.82 de PZHSB 423.89 173.55 254.84 284.10 bed
QFMB 88.39 80.24 74.74 81.12 bed QFMB 360.51 153.56 216.82 243.63 e
QLHSB 87.32 75.67 73.09 78.69 de QLHSB 411.58 163.80 236.56 270.65 d
QLMCB 89.33 84.12 82.32 85.26 a QLMCB 310.42 147.71 208.78 22230 e
SOD o 3 SOD o
4 2.4 MDA
SOD CK  QLMC
. 4 QLMC  QLHS 4
o PZHS 3 MDA o 3
SOD CK. QFM
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PZHS SOD CK QLMC QFM QLMC 3
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Table 4 Change in leaf malondialdehyde MDA content
under different film—covering modes nmol/g QLMC. QLHS
/ °
Test date Day/Month 2.6

Treatment ) g 14/08 26/08 Average
CKA 2542 36.90 54.26 38.86 a 6
PZHSA 22.45 34.71 52.82 36.66 b o 3
QFMA 21.81 33.55 51.14 35.50 cd
QLHSA 23.48 32.26 52.26 36.00 be 4 CK
QLMCA 20.13 29.68 50.71 3351 e QLMC R PZHS
CKB 22.90 33.55 53.16 36.54 b L4 QFM\
PZHSB 21.55 30.45 50.26 34.09 e QLMC PZHS
QFMB 21.42 29.68 49.94 33.68 e
QLHSB 22.32 32.00 50.32 34.88 d ° 4
QLMCB 20.00 29.42 48.45 32.62 f CK QFM

o QLMC. QFM CK
2.5 4
QFM  PZHS .
5
o 3 °
5 6
ne/g neg/g
Table 5 Change in leaf soluble protein content under Table 6 Change in leaf proline content under different
different film—covering modes (j.g/g) film—covering modes (j.g/g)
/ /
Test date Day/Month Test date  Day/Month
Treatment Average Treatment Average
02/08 14/08 26/08 02/08 14/08 26/08

CKA 17.58 16.36 19.81 1791 e CKA 362.39 687.68 653.73 567.93 a
PZHSA 18.13 17.77 22.13 19.35 ed PZHSA 311.06 675.21 613.10 533.12 ab
QFMA 19.44 18.77 23.00 20.40 b QFMA 304.20 618.49 495.03 472.57 ed
QLHSA 17.94 17.46 22.18 19.19 d QLHSA 323.18 622.78 557.42 501.13 be
QLMCA 18.37 17.81 23.33 19.83 bed QLMCA 264.85 658.54 474.09 465.83 cd
CKB 17.94 17.46 19.96 18.46 e CKB 327.92 581.23 493.42 467.52 cd
PZHSB 18.65 18.31 22.29 19.75 bed PZHSB 291.18 562.46 434.73 429.46 de
QFMB 19.30 18.67 23.08 20.35 b QFMB 229.97 542.86 325.49 366.11 f
QLHSB 18.75 18.67 2231 19.91 be QLHSB 279.37 549.49 428.01 418.95 def
QLMCB 19.81 19.94 2553 21.76 a QLMCB 215.27 535.15 394.63 381.68 ef
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