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General Survey and Analysis of Crop Germplasm Resources in
Drought Area of Shanxi Province
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(Institute of Crop Germplasm Resources ,Shanxi Academy of Agricultural Sciences/Key Laboratory of Crop Gene Resources
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Genetic Improvement of Minor Crops, Taiyuan 030031)

Abstract : The present research generally surveyed and analyzed crop germplasm resources in drought area in-
cluding 12 counties in Shanxi Province. The counties are Youyu, Yangqu, Xixian, Linxian, Shilou, Fanshi, Linqiu,,
Wautai , Hunyuan , Wuxiang , Wuzhai and Xingxian. Through document consulting and field survey,the survey tables
for crop germplasm resources in target counties were completed. The variation tendency of the climate and vegetation
in 12 counties were analyzed ,as well as cultivated area,yield , variety variation of staple crops were described during
1981 —2010. The existing problems and countermeasures for the protection of crop germplasm resources were sug-
gested. The results will provide the valuable information for the protection, research and utilization of crop germ-
plasm resources in drought area of Shanxi Province.
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Table 1 Meteorological data of 12 counties
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24 AR R R i (mm) AFEZE K (mm) AEHIREE(C) H BREFEL (h) KIXHEL(d)
County name Annual rainfall Annual evaporation Annual mean temperature Sunshine hours Strong wind days
4 Youyu 411 1777 3.9 2936 286

FE i Yangqu 422 1830 9.1 2591 105

PR B Xixian 533 1777 8.7 2751 191

I & Linxian 468 2196 9.1 2735 125

A1 % Shilou 474 1993 9.6 2633 155
U Fanshi 402 1738 8.0 2795 108

R [T Lingqiu 407 1730 7.4 2747 110
Ff5 Wutai 516 1554 6.9 2675 190
VR Hunyuan 408 1601 6.5 2594 96
X% Wuxiang 519 1553 9.2 2568 23
FL%E Wuzhai 454 1798 5.0 2736 154

S H Xingxian 470 2082 8.7 2522 32
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Table 2 Annual rainfall of 12 counties during last 30 years (mm)

R4

County name 1985 4E 1990 4E 1995 4F 2000 4E 2005 4E 2010 4
4 Youyu 356 507 447 419 392 443
FAH Yangqu 538 422 543 442 366 361
PR EL Xixian 610 484 452 415 524 394
I £ Linxian 567 524 601 440 320 509
A1 Shilou 571 523 416 388 482 394
U Fanshi 410 473 476 422 393 403
R [T Linggiu 448 516 551 386 425 396
T Wutai 568 523 564 475 495 583
VR Hunyuan 410 402 612 449 363 450
K % Wuxiang 640 666 436 423 456 439
F9E Wuzhai 505 513 631 481 369 503
MH Xingxian 541 501 440 544 409 425
SE-H{H Average 514 504 514 440 416 442
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Table 3 Average,extreme and range value of annual rainfall of 12 counties during last 30 years

B KAE Maximum value % /IME Minimum value
24 AR R R i (mm) Be2E (mm)
County name Annual rainfall B (mm) A B/ (mm) SRS Range
Maximum value Year Minimum value Year

4 E Youyu 427 507 1990 356 1985 151
FE i Yangqu 445 543 1995 361 2010 182
f& B Xixian 480 610 1985 394 2010 216
Il 5 Linxian 493 601 1995 320 2005 281
1 #% Shilou 462 571 1985 388 2000 183
LU Fanshi 429 476 1995 393 2005 83
R [T Lingqiu 454 551 1995 386 2000 165
F.A Wutai 534 583 2010 475 2000 108
VU Hunyuan 448 612 1995 363 2005 249
X% Wuxiang 510 666 1990 423 2000 243
Fi.2€ Wuzhai 500 631 1995 369 2005 262
4 HL Xingxian 477 544 2000 409 2005 135

M2 AEREMERE 12 M HAERE W E S mm DL R, NE 3 KH, 12 N EAEE R &1
AR PR a3 1985 ~ 1995 AFAERERT f MAKTE 427 ~534 mm Z|A], Hth 7 & BAE BRI 12 5% K, 30
500 mm LA I, 0fii 2000 ~ 2010 4E4EFERTHFE N 440 AR FXHMEN R 534 mm, A £ EAEREN &/, 30 48
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Table 4 Annual mean temperature of 12 counties during last 30 years (c)
iily - 1985 4 1990 4 1995 4f 2000 4E 2005 4F 2010 4F ;ﬁi
4 Youyu 3.2 4.6 3.8 4.1 4.2 4.8 1.6
B Yangqu 8.4 9.7 9.2 9.6 9.6 9.4 1.3
fiz B Xixian 9.1 9.8 9.5 10.0 9.9 9.6 0.9
I £ Linxian 8.5 9.5 9.1 9.4 9.6 9.4 1.1
A1 Shilou 9.0 10.0 9.7 10.2 10. 1 10. 1 1.2
U Fanshi 7.3 8.3 8.1 8.3 8.5 8.6 1.3
R Lingqiu 6.7 7.8 7.6 7.7 7.6 7.9 1.2
T Wutai 6.5 7.1 6.9 7.0 7.0 6.9 0.6
VR Hunyuan 5.7 7.0 6.5 7.0 6.9 7.4 1.7
K % Wuxiang 8.7 9.2 9.2 9.6 9.4 9.6 0.9
FiZE Wuzhai 4.5 5.5 4.8 5.5 5.2 6.0 1.5
M H Xingxian 8.1 9.4 8.8 9.3 9.1 9.6 1.5
SEIME Average 7.1 8.2 7.8 8.1 8.1 8.3 1.2
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Fig. 1 Variation trendency of rates of total vegetation
coverage , forest coverage and crop coverage of

12 counties during last 30 years
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crops of 12 counties during last 30 years
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Fig. 3 Variation trendency of yield of staple crops of

12 counties during last 30 years
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Table 5 Planting area of maize of 12 counties during last 30 years (77 hm?)

24

County name 1985 4F 1990 4% 1995 4F 2000 4% 2005 4% 2010 4%
# & Youyu 0 0.07 0.04 0.16 0.27 0. 40
BHIH Yangqu 0.48 1.15 1.26 1.43 1.35 1. 60
P B Xixian 0.19 0.33 0.48 0.31 1.10 1.54
I £ Linxian 0.40 0.58 0.48 0. 60 0.94 2.13
1% Shilou 0.18 0.26 0.28 0.19 0.51 0. 67
ZIF Fanshi 0.17 0.34 0. 86 0.62 1. 54 2.28
R It Linggiu 0.51 0.67 0. 67 0.70 1.46 1. 69
.5 Wutai 1.63 1. 68 1.71 1. 60 1. 80 1.85
VEVR Hunyuan 0.42 0. 64 0.83 0.90 1. 66 2.29
% Wuxiang 1.09 1. 06 1.09 1.34 1.20 1.42
% Wuzhai 0 0.07 0.13 0.43 0. 67 1.07
24 B Xingxian 1. 00 0.27 0.55 0.73 0.91 1. 47
-5 Average 0.50 0.59 0.70 0.75 1.12 1.53
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Table 6 Yield of maize of 12 counties during last 30 years (7 kg)

B4,

County name 1985 4 1990 4 1995 4 2000 4 2005 4 2010 4
4+ £ Youyu 5.8 234.8 73.2 686. 6 1743. 6 2900. 0
BHH Yangqu 6500. 0 6900. 0 7500. 0 9000. 0 8100. 0 9576. 0
P Xixian 1004. 5 2237.7 1895.5 2276.5 8844.9 16487.2
i & Linxian 788.0 1849. 4 1484. 4 1895.2 1397.4 7354.0
14 Shilou 287.0 790. 0 838.0 212.0 749.0 4075.0
IR} Fanshi 760. 4 1895.6 2849.7 3348.7 4928.3 5911.7
R Fr Lingqiu 2083.2 3825.0 3876.0 3179.1 10120. 0 10840. 0
A Wutai 9092. 0 8964.0 9692. 0 8320.0 8910.0 11826.0
EJR Hunyuan 2082. 6 3125.6 3920.0 6510.9 8384.0 18084. 0
K % Wuxiang 6160. 0 6830. 0 6990. 0 9249.0 10200. 0 15600. 0
FL2E Wuzhai 0 400.0 800. 0 3000. 0 5000. 0 9050. 0
24 B Xingxian 1500. 0 538.4 2166.0 2143.8 2769.0 6770. 0
-3 Average 2522.0 3132.5 3507. 1 4151.8 5928.9 9872.8

Bifi 5 3% [ = R UK B S0, EORPLMALREFR AT Ay B EAE 1985 4R JL-F AR £ oK, #2010 44
WK SEBE, LSRR FORH A R E B IR 1,07 75 hm® A10. 4 7 hm’
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Table 7 Planting area of foxtail millet of 12 counties during last 30 years (77 hm?)
24
County name 1985 4F 1990 4 1995 4F 2000 4F 2005 4F 2010 4
#E Youyu 0.04 0.07 0.07 0.01 0.02 0.07
FHHH Yangqu 0.28 0.27 0.30 0.29 0.28 0.30
P . Xixian 0.11 0.14 0.15 0.14 0.13 0.17
I & Linxian 1. 61 1.72 0.93 0.90 0.74 1.02
£ 1% Shilou 0.16 0.33 0.21 0.26 0.24 0.59
IR Fanshi 0.51 0.51 0.4 0.37 0.17 0.17
R F Lingqiu 0.73 0. 66 0.58 0.38 0.32 0.31
A Wutai 0. 14 0.23 0.21 0.27 0.15 0.23
VEVR Hunyuan 0.52 0.55 0.37 0.33 0.16 0.17
# % Wuxiang 0.37 0. 40 0.40 0.49 0.48 0.52
% Wuzhai 0.20 0.23 0.27 0.30 0.30 0.30
24 B Xingxian 1. 00 1.09 0.99 1. 05 0.95 0.93
-3 Average 0.47 0.52 0.41 0. 40 0.33 0.40
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Table 8 Yield of foxtail millet of 12 counties during last 30 years (1 ke)
B4,
County name 1985 4F 1990 4 1995 4F 2000 4F 2005 4F 2010 4
4 £ Youyu 39.1 121. 4 .3 14.8 26.9 70.3
BHH Yangqu 1470. 0 815.0 1050. 0 978.0 1065.0 1162.0
P B Xixian 328.5 491.2 510.4 347.1 298.0 235.3
I & Linxian 1971.5 2712.6 1114.0 996. 9 640.2 1800. 0
1 Shilou 175.0 594.7 377.4 219.3 215.5 942.0
ZIF Fanshi 1045. 8 692.3 362.7 579.5 123.8 220.2
R Fr Lingqiu 2147.7 1523.0 1232.0 1029. 4 709.5 468. 1
A Wutai 484.0 651.0 723.0 960. 0 552.0 768. 0
%5 Hunyuan 1339.9 1784.0 864.0 1023.9 507.0 550.0
K % Wuxiang 1025.0 1195.0 1355.0 1844.0 1860. 0 1975.0
% Wuzhai 450.0 650.0 1000. 0 1125.0 1000. 0 1200. 0
24 B Xingxian 1190. 0 798.5 649. 6 1329.7 680. 0 2848.0
-5 Average 972.2 1002. 4 772.6 870. 6 639. 8 1019.9
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Table 9 Planting area of tuber crops of 12 counties during last 30 years (J7 hm*)
=¥
County name 1985 4 1990 4F 1995 4% 2000 4 2005 4 2010 4
# & Youyu 0.37 0 . 64 1.59 0. 49 0.76
FHEH Yangqu 0.12 0.13 .15 0.08 0.10 0.12
P B Xixian 0. 05 0. 06 . 09 0.28 0.34 0.12
I £ Linxian 1.11 1.33 .03 1.36 1.13 1.35
£ ¥ Shilou 0. 08 0.16 . 10 0.22 0.17 0.16
ZIF Fanshi 0. 49 0.50 . 48 0.51 0.32 0.22
R . Lingqgiu 0.30 0. 40 .29 0.52 0.31 0.27
A f Wutai 0.62 0. 60 . 59 0.63 0.65 0. 67
VR Hunyuan 0 0.91 .92 1. 12 0.67 0.27
% Wuxiang 0.20 0.23 .27 0.27 0.23 0.2
T.%& Wuzhai 0.93 0.70 .73 0.53 0. 60 0.57
P4 HL Xingxian 1.00 0.49 . 65 0.83 0.71 1. 00
14 Average 0. 40 0.50 . 50 0.70 0.50 0.50
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Table 10 Yield of tuber crops of 12 counties during last 30 years (7 kg)
24
County name 1985 4 1990 4 1995 4 2000 4 2005 4 2010 4
£ Youyu 788.23 0 533.25 3980. 10 1361. 10 10020. 00
PR Yangqu 2160. 00 1950. 00 1865. 00 1256. 00 1318. 00 1600. 00
B2 £ Xixian 148. 50 246.90 396. 20 1055. 80 1061. 80 323.90
£ Linxian 1785. 10 2767. 30 1678. 10 3074. 10 1141. 20 2156. 20
A1 %% Shilou 103. 00 223.00 196. 60 209. 00 199. 80 257.70
FFf Fanshi 1172. 10 1196. 80 850.70 1000. 40 509. 40 304. 10
R It Linggiu 724.30 4725. 00 3225.00 7036. 00 3730. 00 3300. 00
Fi 5 Wutai 9365. 00 9300. 00 8765. 00 10260. 00 9815. 00 9500. 00
VYR Hunyuan 0 11951. 00 12850. 30 15610. 50 9000. 00 3156. 00
it % Wuxiang 3800. 00 5100. 00 5900. 00 5900. 00 5500. 00 4110. 00
Fi %€ Wuzhai 13550. 00 13650. 00 16000. 00 13900. 00 15200. 00 13800. 00
24 Xingxian 4000. 00 673. 90 847.90 333.20 4214. 00 8100. 00
-3 Average 3133. 00 4315. 30 4425.70 5301.30 4420. 90 4719. 00
30 IR Maize g, 0 0.8 A, BAORE 12 A% A B K Fl
—=—43-F Foxtail millet B RAEIG TN, B 1985 RT3 2 A3 in #2010
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Fig. 4 Variation trendency of staple crops of

2010

12 counties during last 30 years
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E¥) mF B ERHE XSS
i F FH SPSS19. 0 # A4, SR HI pearson XU

Uik T A AR AEP AR AR i S R AE

Wy RS R PO SR A AT, DA BH A 52 i

R FEIREN T (R 12)

FH 2% 12 AT, 38 5 pearson XU A 56 16 547 4R
CPERG I 2 B AF 40 B 4R [ R i A Bl
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KA Z

F12 SEEREOHEERR FESTREEYRTHHENBEXE

Table 12 Correlation analysis between climate , vegetation, crop planting area,yield and number of germplasm per node year

[—
Eﬁj 1985 4F 1990 4 1995 4E 2000 4 2005 4F 2010 4F Numb:ﬁiiiplasm
AEYIEE Annual mean temperature 7.1 8.2 7.8 8.1 8.1 8.3 0. 407
AERFFR & Annual rainfall 514 504 514 440 416 442 -0.331
FEWE S 35 %8 Total vegetation coverage 52.7 54.1 56.5 58.9 60. 8 63.3 0.676
PR 35 % Forest coverage 14.4 15.7 17.0 18.8 20.6 22.9 0.721
AN 78 35 28 Crop coverage 20.5 19.5 19.2 19.9 17.4 18. 4 -0.332
FpHE T FHX Planting area 1.37 1.61 1.61 1.85 1.95 2.43 0.833*

74 Yield 6627.2  8450.2  8705.4 10323.7 10989.6  15611.7 0. 869 *
SR Number of germplasm 4 4 4 4 4 5 1

TN BFERR(P <0.05) AEMGHIEIA TR 451 EK

* means significant correlation( P <0. 05) , The statistic type of crop germplasm includes maize ,foxtail millet and tuber crops
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Table 13 Type and number of crop germplasm resources collected from the drought area of Shanxi Province

FPJE Type A} Family J& Genus il Species #rit Numbers
WEEY AAF} Gramineae ( Poaceae ) )& Panicum BEF Panicum miliaceum L. 101
Food crops TR HE Setaria BT Setaria italica( L. ) Beauv. 52
R Sorghum R 3 Sorghum bicolov( L. ) Moench 51
INE @ Triticum JNZ Triticum aestivum L. 6
EHEIE Zea FK Zea mays L. 25
HEF & Avena M Avena sativa L. 23
T #} Leguminosae ( Fabaceae) Wik J& Pisum i 5. Pisum sativum L. 11
Jit 52J& Lablab Jitt 5. Lablab purpureus (L. ) Sweet 3
KEJR Glycine KE Glycine max (L. ) Merr. 95
B4 K E. Glycine soja Sieb. et Zuce 1
3 5J& Phaseolus 5. Phaseolus vulgaris L. 119
B8 Vicia # 5. Vicia faba L. 8
L5 R Vigna 915 Vigna unguiculata(L. ) Walp. 25
2§ Vigna rabiata( L. ) Wilczek 21
/N 5 Vigna angularis ( wild ) Ohwi -
& Ohashi
2 Vigna unguiculata(L. ) Walp. 2
FR} Polygonaceae 3232 )@ Fagopyrum 5% Fagopyrum esculentum Moench 26
T3 Fagopyrum tataricum( L. ) Gaertn. 23
THEHEY EJFRE} Linaceae WFKJE Linum SRR Linum usitatissimum L. 11
Edible oil crops  TF4ER} Cruciferae ( Brassicaceae) ZEELJR Brassica IR Brassica juncea L. 10
3%} Compositae ( Asteraceae) i) H %%J8 Helianthus 1] H %% Helianthus annuus L. 9
WAL Pedaliaceae ZIRJE Sesaum R Sesamum indicum L. 6
HEAR Betulaceac VIR Corylus V& T Corylus heterophylla Fisch. ex ]
Trautv.
JRTEF} Labiatae ( Lamiaceae ) LIS Perilla Y9 Perilla frutescens( L. ) Britt. 1
HAbIEY T} Leguminosae ( Fabaceae) WL Sophora W% Sophora flavescens AlL. 1
Other crops B 758 Medicago SAHAE Medicago sativa L. 1
#HFl Cucurbitaceae V& Cucurbita #4JK Cucurbita pepo L. 11
3 #} Compositae ( Asteraceae ) i) H %% )8 Helianthus 353 Helianthus tuberosus L. 2
iRl Solanaceae BHUE Capsicum B Capsicum annuum L. 1
ZF} Moraceae KIRJE Cannabis KIFR Cannbbis sativa 1. 17
At Total 12 24 30 686

A o X AR R A T A, 2000 ~ 2010 4E5 1985 ~
1995 4F LLA 2B W 1 F RS . IR EE,
12 A48 B SR SR BRGS0 T 1S Kk
AR ABAE T AR RE TR T S B0Z X
TR EE AT N, A VR FhoAE Foh 2 0 b bRk A=
Al BT I FE A 8 BB IR O, K
ZHRCR IR T A AV INEEY)  RE WML R,
{ERRE RN VR 2 R0 BT B IR I R I fa R A
TEREG IR B PR,

TS PG A 12 A A S SR AL AR
PN DL AR H PG R DA A 5 B R IR
BELATIUANRE AL (1) fio L DX BRI 25 2 25 14
XFEAEAARA Y 2 MR IR - & A R AP, 1
TR 2 A ) 3t DX T K S5 SR A B 7 I
MRIRIELZ 5 (2) KERAVE I K i B R AL 5 2 — 4
FRAEY AR T B8 VP 2 AR R Rk, IR
AN GTIRZ AF ANRIAR 25 RAR, SRS SR 0k B
BH; (3) U4 AAR BT IR R (EL 4% ol 5 DA i AR
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