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Abstract: The purpose of this paper was to investigate the effects of different colors of mulch on growth
metabolism, resistance physiology, photosynthetic characteristics and yield and efficiency of potato in the
semi-arid rainfed agricultural area of southern Ningxia. In this paper, we set up black film mulching (BM),
white film mulching (WM) and control mulching (CK) in 2016 and 2017 with ‘Qingshu No. 9’ as the experi-
mental material. We investigated the dynamic changes in plant height and crown width, photosynthetic
characteristics of functional leaves, malondialdehyde content, cell membrane permeability, root vigor and
dry matter accumulation, and yield and composition of potato plants under different treatments with three
mulching measures, namely, black mulch (BM), white mulch (WM) and no mulch (CK). The results showed

ks 2020-12-04  f&FE  2021-05-22

#EE1 EFRAREEHEEE(31860361F131860336) T H H AR EH 4 (2019AAC03055F12019AAC03065) 2 DUtk T H HERHE AAHE
ZETRE (TRHIN201915) (TIGC2019075) 20194 K 2% A B QLI H (2019107490547)F1202 14F 5 5K 248 27 B K24 2R B 6]
M ZRE R H (NXY202103)




FROEIT G F BT T X B A A AR PR K A7 B A S 1583

that BM could significantly promote the growth and yield of potato plants. The net photosynthetic rate,
plant height, crown width and root vigor of potato leaves were significantly higher and transpiration rate,
malondialdehyde content and cell membrane permeability were significantly lower under BM treatment
compared to CK and WM. In addition, mulching enhanced dry matter accumulation in all organs, which sig-
nificantly increased potato yield and yield components. Based on the results of the two years, potatoes un-
der BM treatment had higher dry matter accumulation and yield, with a significant increase of 17.85% and
60.52% in yield compared to WM and CK, respectively. Correlation analysis showed that all indicators were
positively correlated with yield, except transpiration rate, malondialdehyde content and cell membrane per-
meability, which were negatively correlated with yield, and the most significant correlation was with root
vigor. It can be seen that the mulching measures can effectively promote potato growth and metabolism,
alleviate the physiological constraints of drought on potato, and the black film mulching measures in-
crease yield and efficiency, so the application and promotion of black film mulching technology is greatly
valuable to the efficient cultivation of potato in this region.

Key words: film mulching; potato; growth metabolism; resistance physiology; photosynthetic characteris-
tics; yield
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Table 1 Effects of film mulching on growth index of potato plant
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Fig. 1 Effects of film mulching on net photosynthetic rate of potato leaves
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Fig. 2 Effects of film mulching on transpiration rate of potato leaves
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Fig. 3 Effects of film mulching on root vitality of potato




»

TP A B 244 www.plant-physiology.com

1588

i

i

. e

2017

RS

&
&
&
&
“““““““““““ b
S
b3
5
T T |
L e
BRARRARRRREE] K
S
-
5
s
e
SERIINI

2k 2]

100 -

80 -

40
0
0

1
e
°

=3
£
s R— =
=
5§
S
s —
e e e e e )

« Giniiitndaloialaloniad w
=3
®
B

= %
=3
2
N
)
X
B
L
WIA)
= =
s e
L 1 1 1
=3 =3 =3 =3 =3 =
w =) = - o

(M) 8-1own/FH 35— [

LB

EEH

El4 BIEXNDHREMFMDAR ERIFNY
Fig. 4 Effects of film mulching on malondialdehyde content of potato leaves

2017

eyl

R ]
ERARHAR R AR AR RN RN R AR RARAN R

B T
R
[ttt

R R

ab

T
R R R B R R

RERRM  REWAH

ot 4 L B e ]
e S s sl

EM

R R R R R
e
e

HH

s —
e
R R R

|

1.0 -

[ Jemt

0.8 -
.6
4
2
0

RS

P o Aotk
P R S )
ettt bbb e b bbb b b e

e
R R t]

REBRN REWKH  ERRAM

WM

R S P o e
P 0 0 0 0 0
e b b e

<
= =
< P ssscscacacac s IR
B ]
~H ]
L 1 1
s ® ° = o °
— > > =) =
o, iy
ol s B X B

EEH

EHEH

A

B,
Fig. 5 Effects of film mulching on cell membrane permeability of potato leaves

il yvod:

E5 BRWN DRI

62.96% FH

e H

H
29.63%- 57.06%7F133.62%, 2017 BM AWM Ak £

E AR BB CR A Y

\

IORSY

77.78%- 82.65%#1132.40%. 25.34%. 19.90%, 2017

SEBMATWMALEL T b, B2, SRR &

57.14% K0

e

AN R BB CR 2y

J\

&

i)

W CKAT I E37.75% 17.12%. 58.51%F126.11%-

10.08%-. 33.73%.

2N AN FIAL B K

40.00%. 47.80%7H126.21%.

iy NERY

HANFE R

S

PN
R NCK>WM>BM, 4

NBM>WM>CK,

EHFT

2.4 BIRMDRE

111 7>
T o B

ZBM>WM>CK,

EEAE
BORH N

Pe R T A F A

A

.‘[/

78 i H I e R A 1

I—Qz

3t 1

W, ZRE2E 4 R R, FIKFEBTTK

H B

H
7E 15

=
NE=zR

BorFERRAETS, 1M

X 2016%E ] B& F

7N
A

[

SH=NR
M=

N
N

B
AR R, 1R

e W9 o 82 ) 11 5

(SRR AE

%)
H

bd

BM /b AH X FWMALHEFICK, 347~

_/IE'E’

., HAE K

N
=
.

L5

=
==N

NN
NN

20174E7E A 24 F R I%

3
3
B

B BELREL KRE:

"

INESEve: YN

E

[ 2858 PR AR 407 R 1 v B B

7
K, 201 7FE AR AL B R 1) B4 2 pe & 1

20165, 25 5(FR3) BN, 78 ot K

A% T, P

_‘L

PEARNEE

B &
2.5 ORE-

BT

EIRMEIRAIRR R T

AY

E5%K

T

TR

=)
B AN A CE L 20165E BMATWM b

=il

M4, DR AR A A




FRPCTN AR F NS 5 [X B 88 28 A KA B AR B AR B 5 1589

R2 BRI DRETYRAERNZI
Table 2 Effects of film mulching on dry matter accumulation of potato
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