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Progress of the scientific expedition and research on farmland ecosystem
and food security in Qinghai-Xizang Plateau (1I)
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Abstract The Qinghai-Xizang Plateau is the highest plateau in the world, holding critical ecological, strategic, and
developmental importance. However, agricultural development in this region encounters substantial challenges,
including low temperatures, drought, and soil degradation. This article outlines the background, conceptual
framework, research objectives, and advancements in the third task of the Second Tibetan Plateau Scientific
Expedition and Research Program, focusing on “Farmland Ecosystems and Food Security.” This study aimed to
investigate the spatiotemporal dynamics and driving mechanisms of farmland ecosystems and develop optimized
management strategies to ensure food security and sustainable development. This special issue addresses
crucial aspects such as farmland soil management, climate change adaptation, agricultural productivity, crop
breeding, carbon balance, and crop quality and utilization. Strategies have been proposed to address climate
change and optimize the use of agricultural resources by integrating remote sensing, modeling, and other
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advanced methodologies. These initiatives seek to provide robust scientific evidence and policy recommendations
to facilitate green and sustainable agricultural development in the region. Future research should further explore
the impact of climate change and promote the integration of agricultural and ecological systems. It aims to develop
a diversified “agriculture-forestry-animal husbandry” composite ecosystem, striving to achieve the interconnected
objectives of food production, ecological conservation, and economic development.

Keywords Qinghai-Xizang Plateau; farmland ecosystem; food security; ecological function; climate change;

productive potential
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o7 4 B B LR R AL R S SRR AR SR T LI L.

AHBENIRIE 7K BB P eEHVCDSTE, il
T 5 H b A2 ol 0 [0 905 8 P9 Bk R B, I R AT LA R R T
R M, R E AR ST, 32 EH Y R e 4 e AE
A, SR A K AN o ER 85 i B g T gk
WIICRIL, 754 C (AE) fl-4 C GEE) &M F b H )
W4 hj5, HYCDSTFR N 23 L IHZIA, 10 8 bk miy WA iR
e, S5ERBTEE BTN, Bl TEERERL AR
IR, LRSS HVC DS T2 44 % 5 1~ %2 000 bp
HREN T 59, & % A5 A A P I AR 2 i =X 7
JoE, B IARE. ABRE. TGA-element. P-box T i, =ik
#5123 [N 1E 2 5 A8 G 5L e 137 28 0 7] It 5 B R 5 5 /0
WA I, X —HEM 738 13— U B 7T %3 R R A S R

AR ORI IE . 1X SE A 5T 45 SR v s HyCDS 1R H T B it
IR B A4 i — 8 i H IR BR Al

/NS o R TR A T 7 5 s S A 0 2 B AT AR 11 30% 9,
(PN AR BB S i T R S L RS EN
W58 R DL o AR AR N N AR R AR R T, iR A
(] a2 B 14 i 0 22 S AN 0355 s S [0 200 D PR A 35 B PR AR I
R R AL AR A B B D BE A H 1 U8 (Alternaria) , Wi 4k 4
AT A & N I BR 1 8 Epicoccum. B 3 )& Cladosporium.
A% T B R Alternaria, it 2 1R 351 8 Lasionectria.
Paraconiothyrium. M2 J& (Aspergillus) Fl¥i # J&

(Cladosporium) ; BZ AN 51T 2 AR g 44 R it [A) A ALL 2
B s Tl PO AR TR L A 9 LE TR 78 D e TR P B R 2 B Rk A
o 2 93 SR O, 9 9 4 SR T 7 R e SR/ A 2 L
FHRNFR AL 25 1 7 16 P i 2 5%

KoK (Zea mays) 7&Kk [H H ZHIRIF I BLUED, TEH
R Lol TR 22 b BAA 245 5 5 AL, 1K B A
Jii (Ustilago maydis) /& 155 BRI R PE S, ARk IR
G, SRR B /N B RS 52, i R, AR
SN ARAE H R A7 AE KR 2R R E mfal. mfa2Mimfat
+ mfa2&5E 3PP A WL A, JX L6 o T Y 5 b B R R B OR
Fr. ORI SR 3 TR T AR A AR AT DX T 1) DR B A LR
TR AZ I, MO B BT, DU TR D) A AR AL R s . Bl
FROFI Bl X ZE AR, B EUX X R IR R
WAL 2 FEVERR . A [R] b 3 00 B ke (B A7 7 22 e P, X 5 R
BE AR SRR B R B AR R R A O R T
T KR TR R B 3 A SO AL I AT 7 B TR A v R
HESEME.

e (Avena sativa) W73 4% #ede GRFERLD FIRE#EE

G0 209, s A e b, PR AR db. ARAbZ s
FoE s v A X (O, R 5 v ST 2 4 R R B A B, T
7 8K B T RS [F) A2 25 URIAR R B, 1T 9 e 22 ol %
RN Z R AR T M D) Re L RZ IR AR e E. A
REE NI TR I 276 1y M 22 P T E VR LA = & g% 2 A6k,
P BB BUE A 2 R M FR B s, AR HORTRROR B0 e R
B oK &R BMIR AL T8 e, X e R B IR T AR B i
FER A AT AR B 1A R HRTT A4 9 34 32 2SR Y
PRI+ 7R RN DR o R 2R A1 AR R PR 5 97 a2 HR AT 5 o e
# (Xin Yuan) fI#3#E% (Chih Chi Tiao Mai) . % 5i#f 5t
AN MR E PR AR,

BEF (Panicum miliaceum) J& KA FIRE, & —FEH
BB FAEY, AR W+ 5 0308 DL AR K R A
AR T A T IR E T R AT R X O g CPP

(cystein-rich polycomb-like protein or Tesmin/TOS1-1ike)
R —REKIEW B AR R N T RN FR, |TEAET
B AR R A, MK R E LR E s
BB EA. ZEESEEE N BE T 02 ik D] A s A e
CPPEERI i, K15 33T CPPR I HE N, Jfxf I 4 #4748
i RGN SR A R T L M FIKal/Ks AR
SEA 7S S R MR O R AR B W BN R I KPR AT
TN, NCPPZRERI 73 T MU AT TRe /b A0S FH 12
WT SRS, AT ET M EEc.

2.6 BESMEERHEFE

Al Az = R R = A HE TS SRR, RS AR A R

1R . AT B 2518 S0 iR U R R

1059



\1060 30% £H6HA 20244128

WIS 4%

@T[GQ].

IPCCIME 5T WA, ARl 2B 7= 3% 2h BT 7= 4 FIN,O I CH,
S350 N2 B HE O =AU B R I T0%R52% 0. 7E 4Bk
SAFEARBR T 5N, AR YERIECO R = AR HE A H 5 52 B 9%
VE, B LR B o 32 AP b H X B = RVE L K TR R
WA AL, X AR 5 28 NFFL 3R B, 2006-20214F 5 il 44 4
A YEIECO R EAMH I B =R 2 LT &%, m20064E 11
1475.03 51 CO, 4 & - 7+% 20214 (11 895.31/5 1 CO,%
B, WK 28.49%: HE B RTE 2020414 FWE (1 910.225 1
COM&E; MEHIBALRIIEIECO I8 EMHA UL &, B4
Wb 5 H £ 94.08%, At 5 H5.92% O gt 75 44 4k L U5
AECO M =AM IE AR 38 Kt 4, ml i o e AR iE U B R T
WAC TR FH 26 DA R 32 ST VAR TR S 4 it R o 2 HAE i = 1

A A ZS RS FH A IR RIS, X 4E R AE S RSk
T A EEE . FESANRIE 7 1E1988-20184 HilH], 7
R e SR AR AR S R AR HE I E G 0 7133.38%, B it F A2
A R HE IR BRI 1 1 88.39%, T BR AN &
B N AEYD s AR AR S R Tk 2 1083 K 314 61.05%, IR
7 THIAR B 2 519 K:53.11% 190, T 304F 75 5 i1 J5L A AR A5 R 4k
AT IR A ARAS, (5T [ A7 58 7y i (B HE RS 1T B A AW
2. RN EHCR A ORI T A X s R R A S RS
Tk A2 325 DT 1R e K IR IE 1) 3R Bl R, 1 A8 b = b 5 # FOATL Ak
TP B A2 8 E A I AE . 0 7T &5 B e] D i s R AR Ok
Wl &8 B MR 5,

3 R 2

o425 A B\ 2 1 B R AR5 H s A AR 7 SR 455 ST e
FHEEYI, REHSRRRN. WL, PR, feth
TT R BB B, SR IR E TR &
EEHEREMNELINE SIS RGEMR, LUERIX I
W TE R

R SR 4 BRI A AL RO B TR, 4 458 50 Uk
AR A A 7 BRI R A AR O R R (e TR 2R
RS RAEPDAEA ™ 5 (R T AE . 7 2 BR AR AR I 7 5
s IRANRZANA X IR AL AL (I 2 R AL, PPAS AR A X

£ ik [References]

1 GRERAE, I, FEEE. 10T G ST [J]. HhEREF 7T, 2002,
21 (1): 1-8 [Zhang YL, Li BY, Zheng D. A discussion on the
boundary and area of the Tibetan Plateau in China [J]. Geogr Res,
2002, 21 (1): 1-8]

2 HUE, HWLL RIBRs, BRE MG, T N A A S A AR R R TR
ARFAE[J]. R #ER E, 2022, 18 (5): 620-628 [Tian YC, Tian
M, Liu JS, Wei JP. Spatial distribution pattern and evolution
characteristics of population in Qinghai-Tibet Plateau [J]. Sci
Technol Dev, 2022, 18 (5): 620-628]

3 BB, I, /NN, IMNBERS, sRAR, WEEZE, Bk e R AR
T AR IS 23 A REAE R SRR R T [J]. B2 SR B AR A, 2022,
28 (4): 859-868 [Wang MX, Pan KW, Wu XG, Sun XM, Zhang L,
Pan ZF, Chen LF. Temporal and spatial patterns and driving factors
of cultivated land change in Qinghai-Tibet Plateau [J]. Chin J Appl
Environ Biol, 2022, 28 (4): 859-868]

4 WEIEC, U, FEIEAR, TRAAER, SRR, BESF. HiElmERHAES RS

PEIRIRE., 3% B8 DA R R AR S RG R e P S ANk = 7)
GRCIR, 3 i R AO BTEIE. ik IR BHIR A fR 975 S BEA
F, Ju A n o SRl . 38 4R R SRR B AR DT T K AL
RUELIEOERL, HER. B UAERFNERES, mifk
Bk i B e A T RS AT [EIOR AT BT HLAE 5 JEHLAE &5 75 () 3
JIEABE R R g e 3 5 R kD A I TS G ) B R AR,
S TR 568 A T P E 5 BORBIE T Dy S 0 4t 7 0 AR A A
MR AEBRAR, 5 SN s R AR S RGO R bR K
M, P R AR EANLE AR MR N T i DAL i
SRR I A A 7 S A AL AR S I I R GER R, R RTE
W) E AR S IR D AL, DA A RIR IS B
ROFIR, PREFR R 22 4, 35 SR HE RPN R B K.

el e iR A L 10 A A 2 A o R R A ) 22 A R 4 )
R, REESRGSARESRGERREY). RRIKRIL
K& RAE AN A 7 5 A 25 R G AR 7 18] A B[R RS2, 4R
AR HEM B R AR S ARG R, RRE RS
ARG AN S AR S 5 2R 7 XU ) 42 B 2K Ak
APl E 2SI NAES TR, R gk E . KEEDZ
FEVE DRI & BRI 1A 5 1 A5 B T 48, PSR DR 44 L R AR
AR SSTIRE, G5 AR L TR B E AUK IR TR AE T, I
AT E AR A A R G SRR . A A AROCRE O T R
JEAO ) — AN EE R T R, Bl AR ES ARG S ARES
RGWANL S, BReFeTHR A ), SRR AME B X5,
AL, HEEN AW IT RS A2 TR P R A

Wt 7 e S A A BT I AR A AR HAE S R S AN W
J&, R ORAR Y N2 17 22 By E &5 5 R B 38 B, A D02 R i f
B, BEENESH G EF A GE SR E R —.
T SR A A R T, ARBHE B AL Bk Pl R R R
J&, BB ATRLE LI ARG, Hlan, KRRRLEKE
REF AESBRE. BRI EZEINRENLE, fHEsh R
M REMASRGUEBR. FRlm KR ORI IS B
e UEAE, AR BN SO . R R R HLAR
R, P IR, RS R AR AR AR K
PRPR - RF E AR B 7 RS UR TN L, A BE S A5 IR AN XA AR b ]
FRER &, RIPAME IR RS RS, M APITE. 3& R
AR5 S AR MR SRS RS

SR R B G I L U R [J]. N S E AR SR, 2022,
28 (4): 813-821[Pan KW, He Y, Tang YW, Shen YH, Zhang L, Pan
ZF. Progress of the scientific expedition and research on farmland
ecosystem and food security in Qinghai-Tibet Plateau [J]. Chin J
Appl Environ Biol, 2022, 28 (4): 813-821]

5 Bai X, Shoaib N, Pan Z, Pan K, Sun X, Wu X, Zhang L. Occurrence
characteristics and ecological impact of agricultural soil
microplastics in the Qinghai-Tibetan Plateau, China [J]. J Hazard
Mat, 2024, 480: 136413

6 RAEMG, KR, FOW, EK, LBk, M. 5047 5 e 5 b
X B TR N AR AR AE[J]. B SR R AE ) A4, 2022, 28 (4):
822-828 [Zhao JP, Hu JY, Guo X, Wang Q, Wang RL, Wang MT.
Variation characteristics of thermal resources in Qinghai-Tibet
Plateau in recent 50 years [J]. Chin J Appl Environ Biol, 2022, 28
(4): 822-828]

7 Ek, RAF, FUHH. 1961-20204F F 6 e R I I 48 20 e i AR



P R AR I A S A R 2 R BT TR A (2D

Vol. 30 No.6 Dec 2024

FRAE[J]. B SR BT 42441, 2022, 28 (4): 836-843 [Wang S, Zhu
HX, Wang MT. Spatial and temporal evolution characteristics of the
humidity index in Qinghai-Tibet Plateau from 1961 to 2020 [J]. Chin
J Appl Environ Biol, 2022, 28 (4): 836-843]

FEETE, R, TS, O, 1970-20204 5 ji i T Hh i 55 i
AR, N S8 A 4R, 2022, 28 (4): 844-850 [Tang
XY, Song YF, Wang G, WANG MT. Spatial and temporal variation
of near-surface wind speed over Qinghai-Tibet Plateau from 1970
to 2020 [J]. Chin J Appl Environ Biol, 2022, 28 (4): 844-850]
W, SRONER, AR, EWIH, B4, 1961-20204 7 i & 5 H IR
IR 5 2B AR R[], B S PR B AR 24, 2022, 28 (4): 851-858
[Ye BP, Zhang XL, Wang YQ, Wang MT, Zhao JP. Temporal and
spatial evolution characteristics of sunshine duration over Qinghai-
Tibet Plateau from 1961 to 2020 [J]. Chin J Appl Environ Biol,
2022, 28 (4): 851-858]

EAEY, EUIH, FMA. F 5 A [F 55 9 0 K 2 A8 RFAE[J].
NS EY ), 2022, 28 (4): 829-835 [Wang CX, Wang
MT, Wang SJ. Spatial and temporal variation characteristics of
different grades of precipitation in Qinghai-Tibet Plateau [J]. Chin
J Appl Environ Biol, 2022, 28 (4): 829-835]

HHUR, GG, BAERE, AR, PhBEES, TRAR, WEEIE, WIS AR
AR LR T R e TR FH 2 B AR SR AR AL [J]. R SRR B AR A
i, 2022, 28 (4): 897-908 [Shen Y, Qiu P, Liao ZY, Wu XG, Sun
XM, Zhang L, Pan ZF, Pan KW. Changes in distribution patterns
of weed species richness in agricultural lands on Qinghai-Tibet
Plateau under climate change [J]. Chin J Appl Environ Biol, 2022,
28 (4): 897-908]

HE, BRRESE, ARRTIR, /NN, TR, JRAK, WEOTSC. R T 254
A TR TN T J 3 DL S A AR SR NAR AU [J]. R 5 R
B aEaR, 2022, 28 (4): 909-919 [Shen Y, Liao ZY, Lin KX, Wu
XG, Zhang FY, Zhang L, Pan KW. Predicting future invasion risk
of three widespread malignant weeds on Qinghai-Tibet Plateau
based on multi-algorithm ensemble models [J]. Chin J Appl
Environ Biol, 2022, 28 (4): 909-919]

M, BN, EER, BIREE, 0. T EUMCE X R R
VR RAR AR F RS A [I]. RN S A A2k, 2022, 28 (4): 890-
896 [Cui J, Yang ZP, Wang SZ, Tang XQ, Wang WF. Population
dynamics of farmland ladybug resources and dominant species in
Nyingchi, Tibet, China [J]. Chin J Appl Environ Biol, 2022, 28 (4):
890-896]

WO, WA, ARVEAR, RN, SRR ASE R B DU IR R R R R
AR IR AR AT ] N 5B R 4, 2022, 28
(4): 995-1001 [Huang J. Yang T, Li ZL, Zhou XT, He ZQ. Effects
of different concentrations of tetracycline and oxytetracycline on
growth and ecotoxicity in lettuce [J]. Chin J Appl Environ Biol,
2022, 28 (4): 995-1001]

ERFS, AERK, WK, 1. S eI i B AR v T RO
WA G A AL o SR A A e R TR R [J]. BT 5B AR
4, 2022, 28 (4): 869-876 [Wang LS, He ZB, Chen LF, Wang
C. Differences of soil nitrification and denitrification capacities
following reclamation years of native desert soils to irrigated
croplands in Hexi Corridor Region of Northwest China [J]. Chin J
Appl Environ Biol, 2022, 28 (4): 869-876]

RUIPE, 22 M, SEARCE Ak, 2 RUMR . 75 5 S AR B RO AR X -3
DAL R R R AR [J]. B 5 PR 85 A= 0% 4k, 2022, 28 (4):
877-882 [Song MD, Li YM, Talin Gewa, Li FT. Evolution of soil
fertility quality and nitrogen/phosphorus leaching risk in protected
agriculture of eastern Qinghai-Tibet Plateau [J]. Chin J Appl
Environ Biol, 2022, 28 (4): 877-882]

SIS, GRIEBE, RSO, UK. T 5 e BRI e s A T A

18

19

20

21

22

23

24

25

26

27

Tl B 5 0 1 e L R I R I SR [J]. A S IR AR AR,
2022, 28 (4): 883-889 [Kou YP, Zhang XY, Zhao WQ, Tang N.
Quantity and activity of ammonia-oxidizing archaea and bacteria
and their contributions to ammonia oxidation in farmland soil of
Qinghai-Tibet Plateau [J]. Chin J Appl Environ Biol, 2022, 28 (4):
883-889]

FYE, KRS, f4ker, FEILE, FiiE, K&, BRE. BT bZIPH
R 5 i % S5 9 H R 2 600040 FL T (1R AR AE[J]. M 5
A ], 2022, 28 (4): 920-930 [Wang M, Liu TP, He JH,
Dong KJ, Ren RY, Zhang L, Yang TY. Genome-wide identification
of bZIP gene family in broomcorn millet and analysis of its
expression characteristics under polyethylene glycol treatment
in seedling stage [J]. Chin J Appl Environ Biol, 2022, 28 (4): 920-
930]

i, KAKE, BE, e, AL, BRI, LR, B, ThGE.
KFZHVENOD93HE K 5 ik 117 %5 58 SR IL R AE[J]. N 5385 A2
£k, 2022, 28 (4): 954-963 [Bian HY, Zhang YL, Wang L, Xu JQ,
Wang HD, Chen TR, You E, Deng C, Shen YH. Identification and
expression analysis of the HYENOD93 gene family in barley [J].
Chin J Appl Environ Biol, 2022, 28 (4): 954-963]

WA, B, KT, SRERIE, M, kAL, WEESR. AR IR
X BOK SR RS ], B SR B A 4Rk, 2022, 28 (4): 971-
981 [Xie R, Li Q, Zhang YS, Zhang YY, Xiao FT, Zhang YH, Pan
ZF. Effect of different pearling times on the quality of hull-less
barley rice [J]. Chin J Appl Environ Biol, 2022, 28 (4): 971-981]
R, B, XERE, BrZ, HETE, WA, BITR, WESF. S IEE
ke 5/ ZRORE IR T 22 e (). N S BSR4, 2022, 28 (4):
982-988 [Zhai HS, Li Q, Liu TH, Chuduo, Xiao FT, Xie R, Yang KJ,
Pan ZF. Differences in the quality of steamed hull-less barley and
wheat cakes [J]. Chin J Appl Environ Biol, 2022, 28 (4): 982-988]
FFEA, KK, B, REE, BREE, LR, A ER R 5 i
T 2300 L SR e S R B AR N [J]. R S BB A
i, 2022, 28 (4): 964-970 [Wang HD, Zhang YL, Wang L, Xu
JQ, Chen TR, Shen YH. Effect of different cultivation measures
on forage oat yield in the eastern mountain dryland of Qinghai
Province [J]. Chin J Appl Environ Biol, 2022, 28 (4): 964-970]

dkEG G, PUSEE, AR, S, WK, M LT Ao I
A A oA R BB R R A [J]. B S B AR 4, 2022, 28
(4): 989-994 [Zhang RJ, He ZQ, Li CY, Mo JC, Xie YD. Effects
of photoperiod on photosynthetic characteristics and quality of
Tetragonia tetragonoides (Pall.) Kuntze in plant factory [J]. Chin J
Appl Environ Biol, 2022, 28 (4): 989-994]

KNE—, TS, HHESC, L2, B, 2010-20194F I AR
P TTRRE R[], B SRS A5 4, 2022, 28 (4): 931-934
[Liu GY, Pubu Guiji, Gan YW, Zhaxi Luobu, Tang YW. Factors
contributing to increasing grain production from 2010 to 2019 in
Tibet, China [J]. Chin J Appl Environ Biol, 2022, 28 (4): 931-934]
FRTT, WO, BV, MUREE, TN, S, ke AL T2 R
MTH 250 R M e IR R [J]. N 53R EE A 4R, 2022, 28 (4):
945-953 [Wu F, Pan ZF, Li T, Yan XY, Ma XL, Tang S, Zhang FY.
Spatio-temporal patterns and other impacting factors on wheat
production in Tibet, China [J]. Chin J Appl Environ Biol, 2022, 28
(4): 945-953]

RI5, WETE, B, MURER, D/, R, IKE AL B ERIEY
e 235 A I 2 AR A A 2 IX (D). B2 S5 3R EE AR W24k, 2022, 28
(4): 935-944 [Wu F, Pan ZF, Li T, Yan XY, Ma XL, Tang S, Zhang
FY. Spatial evolution and specialization division of crop planting
structure in counties of Tibet, China [J]. Chin J Appl Environ Biol,
2022, 28 (4): 935-944]

AR, EYI, BN, R, T 5 e R R R 2N 2 AR AR ().

1061/



\1062 30% #6Hl 20244128

28

29

30

31

32

33

34

35

36

37

IS 4%

N SR B4, 2024, 30 (6): 1064-1071 [Wang CX, Wang
MT, Wang SJ, Xie N. Characteristics of spatial and temporal
variations in the flood-waterlogging index on the Qinghai-Xizang
Plateau [J]. Chin J Appl Environ Biol, 2024, 30 (6): 1064-1071]
FAREL, EUIM, WM, FH5%. 1961-20194F 1 jif i A A1 5 I 2547
AAGAE B H Rz R 2R [J]. S-S5 R B £ 2441, 2024, 30 (6): 1072-
1084 [Wei NW, Wang MT, Zhao JP, Wang CX. Spatiotemporal
variation characteristics and influencing factors of snow cover
over the Qinghai-Xizang Plateau during 1961-2019 [J]. Chin J
Appl Environ Biol, 2024, 30 (6): 1072-1084]

MG, XUF5, TR AL, ELisk, EWIE. 1971-20204 5 58 & 5w iR
BB el B IR 23 AR (URRAE (D). B2 S 3R B8 A 244, 2024, 30
(6): 1085-1092 [Zhao JP, Liu X, Shen ZH, Wang RL, Wang MT.
Space-time variation characteristics of hot days and heatwaves
in the Qinghai-Xizang Plateau from 1971 to 2020 [J]. Chin J Appl
Environ Biol, 2024, 30 (6): 1085-1092]

Tk, ZEEEMS, 4TS5, THHM. 1961-20204F F i m A KBS
SR AR ], N 5B AR F 4R, 2024, 30 (6): 1093-
1100 [Wang S, Che LP, Zhu HX, Wang MT. Temporal and spatial
variation characteristics of meteorological drought in the crop
growing season in Qinghai-Xizang Plateau from 1961 to 2020 [J].
Chin J Appl Environ Biol, 2024, 30 (6): 1093-1100]

Zhou Y, Chen S, Hu BJ. Global soil salinity prediction by open soil
Vis-NIR spectral library [J]. Remote Sens, 2022, 14 (21): 5627
FRER, #2E, RUIPH BARELE, Rk, xR E, 2AM. sk
AR G A [ A b 3R 2 4 B R AT (D], R S R 8 AR ) A
i, 2024, 30 (6): 1101-1107 [Wang HX, Cao YY, Song MD, Talin
Gewa, Wang GB, Liu CQ, Li YM. Particle size distribution and
erodibility of soils under different salinization levels in the Qaidam
Basin [J]. Chin J Appl Environ Biol, 2024, 30 (6): 1101-1107]
EMGEE, RUY, PSR, M, ERLUK, KRR TG SM AT
PE R ERAR S TERFIE ). N 5B L 544k, 2024, 30 (6): 1108-
1114 [Wang HX, Song MD, Talin Gewa, Li YM, Wang QB, Liu
CQ. Fractal characteristics of particle size in three zonal soils of
Qinghai Province, China [J]. Chin J Appl Environ Biol, 2024, 30 (6):
1108-1114]

FENE, BRORTE, DA, TR, (T IRERE. AV A AR 5 U5 A Ak
R BB SRR ). B SR EE B4k, 2024, 30 (6):
1115-1123 [Wang LS, Chen LF, Luo DW, He ZB, He XL. Nitrogen
uptake, surplus, and leaching in desert oasis fields in the Hexi
Corridor in northwestern China [J]. Chin J Appl Environ Biol, 2024,
30 (6): 1115-1123]

BUATTR L o I A 5 M X AR R OF ORI VR AR [D]. M 2
JH K%, 2013 [He RF. Regional distribution and evaluation of
development and utilization of biomass energy in China [D].
Lanzhou: Lanzhou University, 2013]

KRR, S H, /522, i ZE. 1988-2018 48 15 il i J7 T K A FF
B I 2 4y A R AE B OE R AR AR MBS 71 (1. BT 5 R B AR
#t, 2024, 30 (6): 1124-1132 [Song DG, Hu HY, Lu L, Feng HJ.
Characteristics of spatial and temporal distribution of maize straw
resources and the potential of returning as chemical fertilizer in
the Qinghai-Xizang Plateau, 1988-2018 [J]. Chin J Appl Environ
Biol, 2024, 30 (6): 1124-1132]

EHBE, R, ES, IR, AR, T, EE, XfE
PR, G AKEN, 0722, JRMR. e R S SRR AR s SR
RIZE[J]. NS Y24k, 2024, 30 (6): 1133-1141 [Wang MX,
Gesang Zhuoma, Pan ZF, Sun XM, Wu XG, Pan KW, Wang XJ,
Liu JL, Jin QY, Guo ZA, Zhang L. Production potential of the main
crops grown on the Qinghai-Xizang Plateau and the influencing
factors [J]. Chin J Appl Environ Biol, 2024, 30 (6): 1133-1141]

38

39

40

41

42

43

44

45

46

47

48

49

50

FRF], A, MO, 2N, WA, Y, 2R F)IL
HANMERAEFTYART B R E G L[], NS E Y 5
#t, 2024, 30 (6): 1142-1151 [Wang QL, Li L, Ao ZJ, Duojie Cuo,
Xiang CJ, Wang MT, Li SZ, Tang SC. Meteorological drought and
disaster risk during the growth period of highland barley in Ganzi
Prefecture, China [J]. Chin J Appl Environ Biol, 2024, 30 (6):1142-
1151]

ER R, B, E0k, O, KR, 508, 76 E v b AR E T AL
S0 IR A AR AR O P R TR TR A A (D], R S5
B EW) 244, 2024, 30 (6): 1152-1160 [Wang JQ, Wang MT, Wang
S, Liu DZ, Zhang S, Fang P. Construction of the heat injury index
and daily maximum temperature prediction model in greenhouse
for Xichang Crimson grape during flowering and fruiting period [J].
Chin J Appl Environ Biol, 2024, 30 (6): 1152-1160]

Pearson PN, Palmer MR. Atmospheric carbon dioxide
concentrations over the past 60 million years [J]. Nature, 2000,
406 (6797): 695-699

XUBELE, WS, A/NR], ETH. IR R B X B AR W R %
Aek &K Mz [J]. NS5 AP 53], 2024, 30 (6): 1161-
1166 [Liu XY, Liang ZQ, Qi XL, Wang MT. Effects of temperature
stress on the rate of pollen germination and pollen tube growth in
‘Dashehari’ [J]. Chin J Appl Environ Biol, 2024, 30 (6): 1161-1166]
MR, kG5, BATHE, FE5E, SIRZ, XM, 5T Biomod241 &
R TIPSR AV FE 4 AT [J]. L SR B AR A
i, 2024, 30 (6): 1167-1175 [Yang ZY, Zhang DF, Wei YH, Chen
L, Guo LZ, Liu ZY. Prediction of Bromus tectorum L. population
distribution in the Qinghai-Xizang Plateau based on Biomod2
ensemble model [J]. Chin J Appl Environ Biol, 2024, 30 (6): 1167-
1175]

Li Y, Zhu K, Guo X, Peng W, Zhou H. Interaction of barley B3-D-
glucan with wheat starch: effect on the pasting and rheological
properties [J]. Int J Biol Macromol, 2016, 92: 70-76

Hallfrisch J, Scholfield DJ, Behall KM. Physiological responses
of men and women to barley and oat extracts (Nu-trimX). II.
Comparison of glucose and insulin responses [J]. Cereal Chem,
2003, 80 (1): 80

Hlebowicz J, Darwiche G, Bjorgell O, Aimér L-O. Effect of muesli
with 4 g oat B-glucan on postprandial blood glucose, gastric
emptying and satiety in healthy subjects: a randomized crossover
trial [J]. J Am Coll Nutr, 2008, 27 (4): 470-475

Zhu F, Du B, Xu B. A critical review on production and industrial
applications of beta-glucans [J]. Food Hydrocoll, 2016, 52: 275-
288

EWEE, A, B, PR, KA, BRI, BWE, Sk, kKE
2L, WS K RRB-HI R WLk SR [J]. B SR EE AL 2
#k, 2024, 30 (6): 1176-1188 [Wang XH, Liu J, Li Q, He H, Zhang
ZH, Zhao TY, Li YT, Cai JC, Zhang YH, Pan ZF. Study on barley
B-glucan: a review [J]. Chin J Appl Environ Biol, 2024, 30 (6):
1176-1188]

David T, Christian B, Jason H, Belinda LB. Global food demand
and the sustainable intensification of agriculture [J]. PNAS, 2011,
108 (50): 20260-20264

JURETY, 258, BT, R RE, WO, VR, BRERAT, B T
Meta 73 7 fff 05 A2 A0 0f o [ /DN 2 KL 2 1 5T 3 B IS R [J]. R
Mk TREE AR, 2023, 39 (11): 118-127 [Kong XF, Li C, Yang G, Hou
GQ, Liu W,Xu XG, Ou YZ, Hou RX. Effects of climate change on
the protein content of wheat grains in China using meta-analysis
[J]. Trans. Chin Soc Agric Eng, 2023, 39 (11): 118-127]

MR, KI5, WM, B, BRE, WHEST. HFw R/ E EAR
i IR DR 3R R A A AR AE [J]. R S IR B AR 2B 4R, 2024,



P R AR I A S A R 2 R BT TR A (2D

Vol. 30 No.6 Dec 2024

51

52

53

54

55

56

57

58

59

60

61

30 (6): 1189-1197 [Yan XY, Wu F, Zhang YP, Zhao Q, Yang YC,
Pan ZF. Influencing factors and spatial distribution characteristics
of wheat in Qinghai-Xizang Plateau [J]. Chin J Appl Environ Biol,
2024, 30 (6): 1189-1197]

Zeng XQ, Guo Y, Xu QJ, Mascher M, Guo GG, Li SC, Mao LK, Liu
QF, Xia ZF, Zhou JH, Yuan HJ, Tai SS, Wang YL, Wei ZX, Song
L, Zha S, Li SM, Tang YW, Bai LJ, Zhuang ZH, He WM, Zhao SC,
Fang XD, Gao Q, Yin Y, Wang J, Yang HM, Zhang J, Henry RJ,
Stein N, Tashi N. Origin and evolution of gingke barley in Tibet [J].
Nat Commun, 2018, 9 (1): 5433

Liu J, Li Q, Zhai HS, Zhang YH, Zeng XQ, Tang YW, Nyima TS,
Pan ZF. Effects of the addition of waxy and normal hull-less barley
flours on the farinograph and pasting properties of composite
flours and on the nutritional value, textural qualities, and in vitro
digestibility of resultant breads [J]. J Food Sci, 2020, 85 (10):
3141-3149

WY, BEE, 20, BRI, KEE, B2, kEL. 3N FRMM
AN TR R JE TR FITHI 2% (0 R 28 5 [J]. 2 FH 5 A58 A=) % 4, 2024,
30 (6): 1198-1206 [Yang CJ, Xiao FT, Li Q, Zhao TY, Zhang ZH,
Chu D, Zhang YH, Pan ZF. Effect of flour particle size on quality of
barley flour and noodles: assessment of three highland varieties
[J]. Chin J Appl Environ Biol, 2024, 30 (6): 1198-1206]

Vieira FE, Pinho O, Ferreira MI, Matos-D C. Chayote (Sechium
edule): a review of nutritional composition, bioactivities and
potential applications [J]. Food Chem, 2019, 275: 557-568

Su LH, Cheng SB, Liu YH, Xie YD, He ZQ, Jia MY, Zhou XT,
Zhang RJ. Transcriptome and metabolome analysis provide new
insights into the process of tuberization of Sechium edule roots [J].
Int J Mol Sci, 2022, 23 (12): 6390-6390

KRB, S84, R4y, SR, PUBRE, AN, AR B
R Bl T AR € by — Wl e A 55 e S PR 2 R [J ] B 5 91 85 2
W4k, 2024, 30 (6): 1207-1213 [Shao DL, Guo X, Qin YM, Lu
YY, He ZQ, Zhou XT. Effects of different storage temperatures
on starch-sugar conversion and antioxidant activity of chayote
roots (Sechium edule (Jacq.) Swartz) [J]. Chin J Appl Environ Biol,
2024, 30 (6): 1207-1213]

Xk, £, e, WM, EEL AR, LR, digH, Bk,
VL. T RRHVCDS TR R v b 5 R IE R AE (). 2 S35 AL 2
i, 2024, 30 (6): 1214-1221 [Deng C, Wang L, Xu JQ, Huang ZW,
Wang HD, Chen TR, You E, Bian HY, Tang YL, Shen YH. Cloning
and expression characteristics of HvCDS1 gene in hulless barley
[J1. Chin J Appl Environ Biol, 2024, 30 (6): 1214-1221]

TRER, BB e RS R AR 5% 0 T AR N IR A )
T FER S AB AR A e L [J]. Ok R, 2022, 55 (11): 2135-
2149[ Zhang ZM, Li CH. Photo-temperature potential yield of
spring wheat at different accumulated temperature ranges and its
response to climate change in Qinghai-Tibet Plateau [J]. Sci Agric
Sin, 2022, 55 (11): 2135-2149]

R, MRS, SRy, S A, FAEE, S5, WS, WEE. HE
e SR AR A AN R SN P T N AE LA 2R [J]. N 5B
24, 2024, 30 (6): 1222-1229 [Wu F, Yang CY, Zhang YP, Xian
MN, Wang XM, Xian H, Pan ZF, Pu QQ. Fungal diversity in wheat
seeds at different altitudes in the northeastern Qinghai-Xizang
Plateau [J]. Chin J App! Environ Biol, 2024, 30 (6): 1222-1229]
SO0, EARE, SRALE, SRR, &, AhTRL B KR Bk T A
HERE[J]. KR, 2006, 14 (1): 153-157 [E WD, Wang ZH, Zhang
LG, Zhang L, Wang X, Sun GQ. The advances in the research of
common smut in maize [J]. J Maize Sci, 2006, 14 (1): 153-157]
WM, @R, N, B, EARGE, FREE, AW, S HOR

62

63

64

65

66

67

68

69

70

B B KR R B A TC Y R iR ARV [J]. N S IR B A A4
2024, 30 (6): 1230-1235 [Chang WG, Gao JH, Zhang XJ, Hong L,
Wang LY, Zhou TW, Wang CM, Guo C. Mating type and genetic
diversity of Ustilago maydis in Gansu Province, China [J]. Chin J
Appl Environ Biol, 2024, 30 (6): 1230-1235]
UG, B, WKk, MR, BB R R M AN EREAS DR
X [ 51 A& N PE AR ], FEk 224, 2024, 33 (4): 60-72 [Li HF, Zhou
BW, Zhang M, Shi SN, Li ZJ. Adaptability evaluation of different
oat varieties introduced in the Hulunbuir region [J]. Acta Pratac
Sin, 2024, 33 (4): 60-72]
(Y, WK m. P e S M. b A ERE i, 2013: 1-2
[Ren CZ, Hu YG. Chinese Oatology [M]. Beijing: China Agriculture
Press, 2013: 1-2]
EET, BEh, mL, FERE, Wi, HER, Ak, FaE, B
M, 7531, B AMMIEE BRI GGE XUbx B DF A/ #3822 i b v b i
FEX [)3E M [J]. Bl 224, 2022, 31 (12): 76-84 [Wang XY, Cheng
J, Gao S, Li MH, Yang MX, Ge YJ, Zhou HT, Li YX, Zang HD, Zuo
WB. Evaluation of adaptability of naked oat varieties in the alpine
region of North China based on the AMMI model and GGE Biplot
[J]. Acta Pratac Sin, 2022, 31 (12): 76-84]
JEAMR, i, EREL RET, B, REE, UR, B, Sk, £
— i, TEAESR. MR SR R B R S SR S VAN (] R SRR
W) EAR, 2024, 30 (6): 1236-1244 [Tang YL, Wang L, Wang HD, Xu
JQ, Bian HY, Chen TR, You E, Deng C, Lu L, Wang YH, Shen YH.
Phenotypic diversity analysis and comprehensive evaluation of oat
germplasms [J]. Chin J Appl Environ Biol, 2024, 30 (6): 1236-1244]
EAf, #HALE, BN, XD, £, R, BT, £, MR
B, KB BE T A% OSSO I HT 46 8 V55 BT R AR T A [J].
R ER LR, 2023, 56 (21): 4163-4174 [Wang Q, Dong KJ, Xue
YP, Liu SX, Wang RN, Yang JQ, Lu P, Wang RY, Yang TY, Liu MX.
Identification and evaluation of drought tolerance and screening of
drought-tolerant germplasm for core germplasms in proso millet at
adult stage [J]. Sci Agric Sin, 2023, 56 (21): 4163-4174]
AR, XUIRMS, f4kar, AL, kA, A, MRE. CPPRERE K
WOAE BEF12 KL TR 2 P R 45 4 A e [J). B 53R AR 2441, 2024, 30
(6): 1245-1254 [Li RM, Liu TP, He JH, Dong KJ, Zhang L, Li YW,
Yang TY. Structural variation of the CPP gene family in broomcorn
millet (Panicum miliaceum L.) pan-genomes [J]. Chin J Appl
Environ Biol, 2024, 30 (6): 1245-1254]
R, RUIPE, PEMCE I, AN, T, LK. FlEE RAIEE
COilh & S A HETBURFAE B s HE 5w [J]. B SR B A=) 4, 2024,
30 (6): 1255-1262 [Liu CQ, Song MD, Talin Gewa, Li YM, Wang
HX, Wang QB. Characteristics of total non-CO, greenhouse
gas emissions from agricultural sources and emission reduction
strategies in Qinghai Province, China [J]. Chin J Appl Environ Biol,
2024, 30 (6): 1255-1262]
B, MRsiL, LS A, TS, I, shirte, BRSC, e,
WEIFSC, TR, 1988-2018 4 7 5 i A A% H A2 35 R G ik 2 B I 23 AR Ak
SR 2 [J]. N S EREE AR S 4R, 2024, 30 (6): 1263-1274 [Li
Q, Chen YJ, Zhaxi Luobu, Gan YW, Zhuang DB, Yao XH, Tang
TW, Sun XM, Pan KW, Zhang L. Temporal and spatial variations
of carbon footprint in the agricultural ecosystems of the Qinghai-
Xizang Plateau from 1988 to 2018 and their influencing factors [J].
Chin J Appl Environ Biol, 2024, 30 (6): 1263-1274]
AT, I, ESRRE, BRACR. o s A S R G A ST vk
e, R[], EER R, 2022, 52 (6): 1010-1020 [Piao
SL, He Y, Wang XH, Chen FH. Estimation of China’s terrestrial
ecosystem carbon sink: methods, progress and prospects [J]. Sci
China Earth Sci, 2022, 65 (4): 641-651]

1063/



