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Abstract ; Starch c¢oncentration is an important quality character of barley grain. In recent years, some researchers have
realized that barley /grain starch concentration ( GSC) is affected by genetic factors, as well as by its cultivation and
environmental conditions. However, the effect of different environmental factors on barley GSC remains unclear. In addition,
previous studies have mostly been conducted at several sites, and large-scale studies have not addressed the relationship
between cultivated barley GSC and environment factors. The Qinghai-Tibet Plateau is an important region for growing hull-

less barley in China, and the relationship between barley GSC and environment factors on the Qinghai-Tibet Plateau have
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not been reported. Therefore, the present study investigated the distribution of barley GSC on the Qinghai-Tibet Plateau
using geography, climate, soil, and agronomy data from 83 sampling sites, the cultivated barley GSC distribution
characteristics in Qinghai-Tibet Plateau was studied in this research work. The aim of the study was to identify the relative
effects of different environmental factors on GSC, to clarify the relationship between the distribution of barley GSC and
environmental factors, and to get explicit GSC acclimation of barley varieties planted in different areas to environment. The
results showed that (1) GSC exhibited a macrocosm pattern of spatial distribution along the horizontal direction onsthe
Qinghai-Tibet Plateau, with staggered patches of different value and a tendency of “high in the south and low in the'north.”
In addition, two regions of higher GSC ( south-central and north-eastern) included the Lazi, Longzi, Duilongdeiqin,
Qushui, Nimu, Dingri, Sajia, Dazi, Zhanang, Shigatse, Mozhugongka, Gongga, and Qiongjie Counties.in Tibet and the
Gonghe, Guide, Haiyan, and Tongde Counties in the Qinghai Province. (2) Along the vertical direction, GSC exhibited an
S-shaped distribution pattern. Indeed, GSC increased gradually with increasing altitude from 3300.0—3600.0 m, reached
its maximum between 4200.0 m and 4500.0 m, and thereafter slightly decreased with increasing altitude. (3) The relative
effects of the environmental factors on barley GSC were as follows: spike density > average diurnal temperature range in
June > length of the awn > average temperature in September > average temperature.in-January > annual sunshine hours >
accumulated temperature ( =0 “C) > average temperature in May > average diurnal temperaturerange in August > average
temperature in August > average temperature in June > accumulated temperature (=10 °C ) > average precipitation in June
> average precipitation in May > average relative humidity in July > average relative humidity in August > average
temperature in July. Therefore, genotype had the greatest impact on the GSG’ of cultivated barley, followed by climatic
factors, and the effects of soil factors effect were not apparent. Spike density and length of the awn were the most important
agronomic factors, and diurnal temperature range during the period of elongating and heading and average temperature
during the period of filling and maturation were the main climatic factors, whereas the effects of sunshine hours and
precipitation were relatively small. These findings<support previous reports that barley GSC is mainly controlled by the
characteristics (i.e., genetic factors) of individual:batley varieties, although the effects of environmental factors were also

apparent.

Key Words: agronomic factor; climatic factor; barley; starch concentration; spatial distribution; Qinghai-Tibet Plateau
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Fig.1 The locations of sampling sites
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Fig.2 GSC distribution conditions along the horizontal direction in Qinghai-Tibet Plateau

2.1.2 P R KPR ER TR A R AE

M1 ATLUE 5 9 S AR B K2 GSC 1P IME 2 (48.1675+9.9556) % , % 5 RN 19.69% . Bl 1
Pt AR B REE GSC A SR B T« S” B Ar Ak Jar . BIFETRE4K 3300.0—3600.0 m LA T, #kt5 K3 GSC &
TR AR ) 22 A A U B MR A (R SRS ARG, (BN (45.9538+9.2987) % . 7E 5 #43300.0—3600.0 m

F1 TRBHBEHKEKXE GSC ML HRAR
Table 1 Cultivated barley GSC distribution conditions along the altitudes

iR/ m B Lo A% ERRB%

Altitude Sampling sites Average CvV
<2700.0 2 46.6973+4.2364 9.07
2700.0—3000.0 6 42.3189+10.1330 23.94
3000.0—3300.0 17 47.5300+9.6221 20.24
3300.0—3600.0 9 45.2345+9.3840 20.75
3600.0—3900.0 27 49.3308+10.3045 20.89
3900.0—4200.0 14 50.0212+11.0924 22.18
4200.0—4500.0 6 50.4275+10.7836 21.38
>4500.0 2 50.3392+5.2206 10.37
&t Total 83 48.1675+9.9556 20.67
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AHXTREE |5 H SRR K R 2 B 10 i A DG R B0 3] I 28 b b 3 U D6 22 3K, HUR IS8 IR P Ak 1
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K2 TRBEFHHIERE GSCHMNERREE

Table 2 Importance value of different influencing factors on GSC

g g
P ES HEEEE % T HEHIRE %
Importance Importance
Factor i Factor R
value index value index

GRERINE e 5013 6 AV H % 76,56
Annual Sunshine Hours ’ Average Diurnal Temperature Range in June ’
=0°CHUR 537 8 A H 822 .84
=0%C accumulated temperature ’ Average Diurnal Temperature Range in August ’
=10°C iR 48.9 7 AR R 45.68
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1A PR 63.55 8 JJ RS0 39.54
Average Temperature in January ' Average Relative Humidity in August )
5 AR 53,69 5 A A FRK o s
Average Temperature in May ’ Average rainfall in May ’
6 AR S YE 6 S A 7 =L
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Average Temperature in June Average rainfall in June

SV 44145 3E ol 235 i

7 AR ‘ 38.83 L 81.5
Average Temperature in July Spike Density
8 7 b V=N =1 LUyl

e /Ji(m . 50.72 EK 74.04
Average Temperature in August Length of the Awn
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Average Temperature in September ’
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