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Response of potato yield to climate change in
semi-arid region of the Loess Plateau
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Abstract: This study investigated the response of potato yields to climate change in semi-arid areas of the Lo-
ess Plateau based on observing potato positioning experiments and data of climate factors. The results showed that
the temperature and cumulus temperature increased significantly, with climatic tendencies of 0.32°C - 10a™" and
48.14°C - 10a™'(P<0.01) , respectively. Precipitation fluctuated less with a climatic tendency of 3.97 mm - 10a”'
(P<0.05). The sunshine hours decreased significantly with a climatic tendency of 10.92 h + 10a™'( P<0.05) in po-
tato growth period during 1960—2020( 61 a). However, the temperatures decreased significantly, with a climatic
tendency rate of —=0.54°C + 10a™'( P<0.01). The trend of decreasing temperature was observed in all reproductive
periods with the most obvious decrease in temperature from tuber expansion to maturity at a climatic tendency rate of
-1.18°C - 10a™', passing the significance test at 0.01 level in potato growth period during 2005—2020( 16 a).
Precipitation increased during the potato growth period at a climatic tendency rate of 13.89 mm - 10a™'( P<0.01).
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Different growth periods had a significant decrease in precipitation during sowing to seedling and tuber formation pe-

riods with a climatic tendency rate of 12.32 mm -

10a™". For almost 16 a, the potato growth days were extended and

yield decreased. Yield was significantly negatively correlated (P<0.05) with temperature of potato growth period,

temperature from tuber expansion to maturity, and cumulative temperature. Yield was highly significantly positively

correlated (P<0.01) with precipitation and precipitation threshold of 315.7 mm during the potato growth period.

Temperature and precipitation during potato growth period, precipitation during tuber formation, and precipitation

from sowing to seedling emergence were key factors affecting potato yield. The study could provide an important ref-

erence for potatoes in the semi-arid zone of the Loess Plateau to cope with climate change and promote healthy de-

velopment of the industry.
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Fig.1 Variation trend of temperature and precipitation during potato growing period
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Fig.3 Precipitation variation trend of potato at different growth stages
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Fig.4 Variation trend of =0°C accumulated temperature and sunshine duration in potato growth period

190
- = =PI H % Average time —— /K H % Growth time
~~~~~ 2§ V£ #4194 Linear fitting
180
=
31701
£ 160
s y=0.7618x+136.78
I R'=0.086
= 150
D | e AN M
R VY1) S I R
e
130
120 L . | | | | . L
2004 2006 2008 2010 2012 2014 2016 2018 2020

4E 4y Year

43001 X = it Yield ---- £k P48l & Linear fitting
4000 |-
3500
_ 300 N N y=—16.01x+2103.8
" 3000 R*=0.0063
02500 N NN
S
B 2000 NN N NIRRT \
I 1500 §
" 1000} § ﬁ E
500 § ﬁ
0 ﬁ NINININ RINIY .

2004 2006 2008 2010 2012 2014 2016 2018 2020
£y Year

5 DRELEKAHMFSETHER
Fig.5 Trends of potato growing days and yield



198 TR A X AR

541 45

223 R BTN LAEFTHHRA
ThAA SR A 2 = 0°C B R H BB IR 36 &
WE 7, AE 7a 7T LI H,2005—2020 4F Th44 2 ps i
HEFMW=0C IR R X, DREREERE
Y, A E ARG N, (AR R AZBH 7 R
TS i 54 B N H BRI 4R 3 6 A
K HEB AW — 0 KRB A TR y=
~0.0247x>+48.761x-21698 ( P<0.05) (& 7b) ; % —
WERECR S, 2 dy/da =0, B 24 E 85 84 3 1 H
HEB 40 987.07 h B, S8 S ey . M4 E W
N H R £0<987.07 h B, b5 H BRI 38 m, &
PR Y H A4 =987.07 h i) bt H R
BHEC 3G N, S48 0™, A F BN BEOK RS

SRR, SER KDL IA A TR T SR ERDOL A 4
BAEH] R SRR ZE R R T AR R i 4%
PR

LHR R P A TN SR Al AR AT A
BIA UGN 55 Eh AR T R Bl AR R B 5T
BRI U R 1L AT, U 7 94
PRI - 424 B UL > A IR K > B =B
SIS AR > 1 ol ~ H K > T ~ e B Rk
>4 TR > BREENEZ R ~ 1 K > FE A ~
AR >4 A H IR O S 20 SO0 Al >
1 ~ P BO S PSR R ~ B Gl I, B8
A E AR A F KR PSP K
IR ~ L W R SR Eh A 3 B ) SRR

35001 -
(b) @ il & {4 The measured value
- - - - WA H Fit value

3000 F
" 2500k . g e ~.
& y=—2X10"x"+0.1263x+158.53 _@.---. .
) R'=04099 .-
= 2000( o ®
= -
o0k o e
5 1500 o

1000 F o . o ®

{ B
500 1 1 1 1 Il ]

150 200 250 300 350 400 450
[% 7K &t Precipitation/mm

Blo DHRELABFHASEBEMRKESTENAXXR
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THE R 7 O ) 2 52 i+ 84 P 3R Ak 55 K A
R 0] B AL A A3 28 S L 3R A R Y R e
PE B T B AR 0 T R e T A
i, Bt T RXKZRHERIE M S
AR NS K AN A A oD
KR, BT &K, HI, BT 558
B RS R R AR — DR
32 & &

61 a KM X B AT BN S B F
IR SE44 10 a FTF0.32°C (P<0.01) 5 FK
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S 3.97 mm 1 10.92 h, i 16 a K LA EAEF
WNARIRSE B T RBP4 %5 10 a TR 0.54C
(P<0.01) ; BEK EARBRARfL 52 W a3, 3
10 a 34111 13.89 mm, 2 IR RS, DR E 4
K HECER RS, P45 10 a B8 7.6 d; =& DL
160.10 g - m™ - 10a” W HCR L, HHEEY
AHBNEKE R B E LM, 5AEE B E MM
Ko HEERE KRR K S/ AR T R T
TP U AR SE 0 R ~ 7 R PR 2R ORI
K R T 4 S P ) R BN R R AR X T
J 25 b DX T 4 S AR P AT B TET RS
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