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BEAtAEEMMAMEN. AHREURBERE
HENE HEBERRR TSR NERTEER
EHEEEEIHR, RA/DER BRI HEF £
EEED AHHRERERETPENHE EE MK
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Yy, XTFEZEREYMEHMGTR.BRTS
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WEBEME NEARRAERNEZEREYH
BEMEEREESRTEAS LTS ER, ML RE
BTt 25 BE AR () , 3 T EERF] NaCl ¥R EE RSB F
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1.1 $tiReH
PUNEEHYHERREPREBHTNEY
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Table 1 Tested materials and sources of Elytrigia Desv. germplasm
A R%9 b EA HEHSL £33 ]
New code Original ID Species Name of germplasm and material Origin
ER008 Pl 180407 — EJE India
ERO14 PI 531747 D-3244 ¥ 2 Poland
ER027 PI 593438 MH - 114 - 1085 T EHR/REMB Erzurun, Turkey
ER028 P1 317410 QHAAV B i Shaharak, Afghanistan
ER030 P1 499630 DT - 3045 $ EHF & Xinjiang, China
ER032 PI 502361 AR -200 B8 Former Soviet Union
ER033 PI 371689 PN - 543 % EFTH AT Alaska, United States
ER035 PI 401317 ;ﬂi‘i D - 1061 FBAAREL Tabriz, Inn
ER036 PI 565007 AJC-312 MBI R RO AT Aktyubinsk , Kazakhstan
ER037 71595134 X93028 $ R # Xinjiang, China
ER038 PI 634252 UKR - 99 - 105 L2 EXT Krym, Ukraine
ER039 PI 618807 W94029 £ Mongolia
ERO41 PI 253431 - BITRLR Yugoelavia
ER044 PI 598741 AJC -302 BF W7 TH Y Leningrad, Russia
ER045 PI 311333 A-238 FHF Spain
EE007 PI 297871 C.P.1. 27103 BI#RE Argentina
EEO11 P1 574516 ALKAR % B 4B Washington, United States
EE014 PI 276399 C.P.1. No. 22748 % E Germany
EEO17 PI 308592 FAO 18.173 BXH haly
EE022 Fi 578686 EmEx® ORBIT MK Hi B Saskatchowsn, Canada
EE023 PI 535580 B 811 2 2 H Tunisia
EE026 PI 595139 X93047 1 E % B Xinjiang, China
EE027 PI 401007 D-19 L EHH Turkey
EE047 PI 578683 PLATTE FE PR BTN Nebraska, United States
EH001 PI 276708 B MEE IV -68 RF Hi 7 TH B Leningrad, Russia
EH002 PI 277183 E. hybrid - % E France
EJoo1 Pl 634312 D - 3674 B Greece
EJ003 PI 414667 E. juncea W6 11157 T2 Zooland, Netherlands
EPO02 PI 508561 546 FIfEE Argentina
EPOO4 PI 636523 E. pontica D - 3494 BIREE Argentina
EPO03 PI 547312 VIR - 44719 fRZ W7 TH ¥ Leningrad, Russia
EL0O1 PI 440059 E. lolioides D-2026 I B Former Soviet Union
EPUG2 PI 277185 E. pungens — HE France
EI022 PI 547334 f ﬁ;ﬁ D - 3209 # 2 Poland

HH K*/Na* . RWC.REC # Pro A4k % = (0.9% %
EF# RWC.REC #1 Pro # €1 - CK # RWC.REC
1 Pro Wi & {6 )/CK 8 RWC,REC 1 Pro M & 18 x
100% ;K* /Na* ZE{L % = (CK 9 K*/Na* {5 - 0.9%
WHETH K*/Na* )/ CK i K* /Na* f x 100% »
Wi B R IERA M e B A AL 2 (5] 4
XK EE = (B85 bk R - B8 BT 2R & ) /B
BRI x100% ; 450K BB LR = A A kR
HAXT A BE /3 BB R MO AE X R 46 BB x 100% ;

W RKU), REFERBANAERREE NaCl
B8 T A 4 B R BOR LU 4 R BE Y BRI TR IS 3R,
REbE SINFENERELBIRENEE
BHESL; HRARFRETHE, UL 50% L
R E N E,
1.4 BELBESW

# NaCl AR 1S Rt ER 8 M EEf4E K
AR EE, R A SpSS11.0 B G H 4 ¥ 8k i
HETRRBAERERHFTHFESF,
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2.1 BXEREVHEAHHEWEENRESH

A [A NaCl ¥ BERDE T , B % R Y10 A B
EMEAERRENEREIROECRH. #£0.3%
M0.6%NaCl E T, HH HR B MBS ZFEHEM
AREFROUEESB(CKRHELL, BHEES

HAXRR Y NCIREFAZE 0.9% FHWITRA N
BEEZR,12%NCIKRETEHMANBESH
BT, METRK 0.9%NaCl IRET AL R
# 4% (RWC.REC.Pro.K* /Na* ) 9735 4k & f g xt 4=
KEEFETAE WERAR FEERMOALFIRT
B 8 MR R R THEAREIN(R 2, B ),
¥ BEXEREYHFESHNEESN I M HEH

£2 0.9%NCIREHE IS IENEXZERAYENERBETAENERRAR
Table 2 Change rates of physiological indexes and growth characteristics of
Elytrigia Desv. seedlings at stress 15 d under 0.9% NaCl concentration

K*/Na* AR HAEFR
MEHS RWCA/LE  RECHE4LE Pro A {3 g EEELE WERK HExE i Ang:olofc]
Germplasm Change rate Change rate Change rate Change rate Change rate Salt-tolerant Livability ~ Days of salinity
and material  of RWC(%) of REC(%) of Pro(%) of K*/Na* of relative coefficient (%) injure to death
(%) growth (%) (d)
ER008 -17.54 ¢ 74.14kkij 1759.71 ¢f 83.61 43.75 23.10 77.27 4
ERO14 -20.96 de 131.67ed 1886.51 d 87.83 23.56 21.90 .7 4
ER027 ~14.66 ji 85.40gijh 1636.78 jih 81.47 35.67 27.90 100.00 6
ER028 -21.93be 126. 10ed 2113.60 ¢ 91.86 12.68 20.47 85.00 3
ER030 -11.26 Imn 76.01 Klijh 1191.91 m 83.34 48.06 26.70 100.00 4
ER032 - 17.61f 113.43 of 1726.18 gh 83.57 35.98 24.50 100.00 s
ERO033 -22.46 ba 146.04 4 2160.51 ¢ 88.94 15.69 25.00 93.33 3
ERO035 -10.07n 19.82 0 872.13n 73.33 47.52 30.80 100.00 8
ER036 -11.76 Im 260.20 b 2125.83 ¢ 93.99 15.77 18.12 88.46 4
ER037 - 1411 ji 82.24 kgijh 1549.0 6jk 78.48 34.76 26.10 98.15 4
ERO038 -18.98 ¢ 112.58 ef 1869.14 od 84.99 24.08 %.42 64.29 4
ER039 -23.77a 312.65a 2313.90 b 91.84 -18.53 21.50 100.00 5
ER041 -12.47k 75.74 Wijh 1313.89 1 50.28 41.44 26.30 94.44 6
ER04 ~15.26 ih 86.82 gith 1675.78 gih 78.13 38.49 28.50 96.67 s
ERM45 -14.30 ji 82.89 gijh 1516.04 k 83.66 22.36 2.10 100.00 H
EE007 -21.63 be 101.31 f 1907.89 4 71.17 28.87 20.20 £86.00 4
EEO11 - 11.08 lmn 58.64 kim 876.05 n 48.33 48.01 30.70 100.00 5
EE014 -10.96 mn 44.12 0n 779.68 on 40.42 44.45 31.26 78.57 5
EE017 -11.19 lmn 26.77 Im 876.59 n 64.48 46.06 31.80 100.00 8
EE022 -19.23 de 110.58 ef 2088.65 ¢ 91.99 18.60 23.70 100.00 4
EE023 ~11.86 lm 42.75 nm 850.58 on 40.22 44.23 33.80 100.00 7
EE026 -10.87 mn 46.71 nm 809.68 on 73.73 43.26 33.00 100.00 6
EE027 -16.52¢h 98.39 gith 1701.71 gy 61.50 34.58 26.40 100.00 9
EE047 -11.10 lmn 63.09 kljm 858.50 on 65.08 47.27 31.08 100.00 1
EH001 -10.80 mn 55.37 Im 772.88 on 57.86 47.12 29.50 82.61 6
EHO02 -10.59 mn 64.86 kljm 754.7120 59.37 44.63 2.70 100.00 3
EJ001 ©-16.05 gh 95.66 gifh 1632.27 jih 66.56 29.62 28.00 100.00 S
EJ003 -21.66 be 129.61 od 2117.43 ¢ 86.89 12.44 21.45 100.00 s
EPOO2 -17.05 ¢f 98.60 gth 1784.60 of 70.25 34.38 23.55 100.00 S
EPO04 -13.43 jk 80.66 kejjh 1361.15 1 73.60 43.54 25.20 100.00 4
EPO03 -14.35ji 84.83 gijh 1575.97 jik 61.42 40.95 26.40 92.59 8
EL0O1 ~22.69 ba 169.66 ¢ 2461.99 a 87.11 12.35 20.30 71.43 5
EPUO2 -11.03 lmn 74.09 klij 1124.93 m 57.14 47.14 35.10 100.00 6
E1022 -22.38b 169.29 ¢ 2160.51 ¢ 94.94 -10.20 15.30 75.21 5

F:AFRFRAFRYRTERBE(P<0.05)o  Note: Different letters in the same column mean significance (P <0.05) .
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EPO03.EPO04; £ # i ( Sensitive salt germplasm,
SSG) £ ¥ ER028. ER033. ER036. ER039., EE022.
EI022,EJ003 .ELOO1 ,

3.0

Q

225

o

=

©

E2.0

=

E s ]

% 1.5

L

=

€ 1.0

2

- IEE‘.E;‘:%H S S———

0.0
wNwthI\_Nvhl\mvsoommmwsom-otﬂ—mh—r\mkuc
Octﬁo—oNomvNMovNo~mNmmom°vm~—v~~oON
< = = < S C oo o o (=31 S oo Do oo oo e o
Al - I A = =i~ R I~ R R R
mmmmmmmmmmmmmmwmmmmmmmmmmmmmmmmmmm

F i #4 ¥} & % Name of germplasm and materials

Hl MOREERAVBEAREEREESTRAE
Fig.1 Cluster tree diagram of salt tol of 34 germpl
and materials of Elytrigia Desv. at seedling stage

2.2 HMNBEE(REC)HEH

7 NaCl EEBME T, Y A i REC EFH &R
REVHAEEZINGFRA, HEERR
glhorl | dipg 2 B8, BEH NaCl % K934 b0,
RECHEZR¥ EF#E . £ 0.3% M 0.6%NaCl %
EMAT, 3 HEHAMN RECHREEEER.M
% NaCl IEF+ZE 0.9% 8,3 L B4k REC | 7F
EREER, BN REC B 0.6% NaCl IRE T
B 17.87% S FEHME0.9%F1.2%NCIEFETH
30.35% 1 33.51% , i ff £ #F R AY REC X 0.6%
NaCl ¥R T R 15.06% 3 I E 0.9% M 1.2% NaCl
WRET K 15.40%F 22.76% 4 IBAEXT 218,

40 1 —e— W F RHSTG
350w oh R R P RMSTG
—h— B & B HSSG

1%} #1 B RREC(%)
3
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H2 EEERAVAREFIEREBEANBSROETL
Fig.2 The REC variation of different salt tolerant
Elytrigia Desv. germpalsm and materials

2.3 HERERB(Po)NEL

EEHMAT ,Po FBBZ KEHM, 5EY
RIF L F W EA X2, BEH NaCl ¥ B 0 3
m,Po ERYEENMMBLE,H0.3%M0.6%
NaCl RETF 3N EBAEN Po RIBRAREER,
Y NaClEEHNE 0.9%6 , R EE, LMK
M Pro B H CK #953.1 pp/gi¥ INE0.9% M11.2%
W T 891 216.51 pg/gf14 006.16 pg/g, T i} &b 7
R/ Pro &8 CK £963.9 pe/g 02 0.9% F
1.2% % B T 651,72 pg/gFl1 869.36 pg/g, b i
HRFMEN PoIER T E2ZH,E12%%KET,
K %2 970.73 pg/g. Pro A B BH NaCl Bihif 3 BF A9 38
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Fig.3 The Pro variation of different salt tolerant
Elytrigia Desv. germpalsm and materials
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g, HMERA, B ERE, XEEE
2 mEEl2 fRxmEkE® gFeKgEs
B RER—H.
2.4 K*/Na*B9EHR

ERERET ,EAYERFEA K \Na* FEH
BEASHMhEFEHEXS%, HE4TH,3
AN SR B H o K & BB NaCl B8 9 B 1038 o
MERZH THEBE, T N SBRVEHZEH LA
B B EE A K TEBEMNa* LT
EAENES BEHE K THREEM N EREE
MEkAk, XERERSTWHTEREL MRS
By K Na* RIK A A RAER BEEBA
Na* & & EF K SR TR, 3 MR &M A
) K*/Na* B NaCl R M E ZF# T HEBE Y (A
5),% NaCl B8R E B O(CK)FH E 0.3% BT, ik
TR EN AP K*/Na* 22 H T B,
% CK# 14.3%.17.07% 1 18.3% F 4
0.3%EETH 7.73%.6.75% M 5.14%, FHET
45.94% .60.46% F1 71.91% , i 24 NaCl ¥ E 4+ 51 R
0.3%.0.6%.0.9% ,E B 1.2%8 , FHEAEXEANR
B EREMAETFH K /Na* BEERTHEmME
FEE RN, WA 58 K*/Na* f1 NaCl
WEO0.3%NM7.73% TR 0.9%M1.2%KET
B 5.05% M 3.68% , TR FFH - H 8 K*/Na* |
NaCl ¥R B 0.3% B89 5.14% F 3] 0.9% F11.2% %
BETM1.54%% 1.18% (& 5),
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Fig.4 The K* .Na* variation of different salt tolerant
Elytrigia Desv. germpalsm and materials
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Fig.5 The K*/Na* variation of different salt tolerant
Elytrigia Desv. germpalsm and materials
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S ULEATH 2R Fh B RWC B9 T B 2 B 50 S35 F J B9 A
SEZEN,ERAT NaCl M B8, FE IR RN
KB RWCEABF-EZH(EG6), EEHFEX
HAEFHLMETHRFEHSBE RWC HEA—ER
B ERBT kA F{RAKEE S, RWC Bk
BN, HARK B8 5 A £ 6 h AR (),

100
90
80 +
70

S
o
Z oo}
W 50}
® 40t
4t 30 | —— W # F RHSTG
B ol —8— o R 8 RMSTG
B
10 —h— i $h H FSSG
0 . , . .
0.0CK)  0.30 0.60 0.90 1.20

NaCBR f& NaCl concentration(%)

Hé EEFRAVHRTEAMERAEAMNSKROTL
Fig.6 The RWC variation of different salt tolerant
Elytrigia Desv. germpalsm and materials
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Analysis of physiological indexes variation for Elytrigia Desv.
germplasm at different salt resistant colonies

MENG Lin, MAO Pei-chun, ZHANG Guo-fang
( Beijing Research and Development Center for Grasses and Environment, Beijing Academy of Agriculture
and Forestry Sciences, Beijing 100097, China)

Abstract: The simulating salinity stress method in green house was adopted, and the relative water content, the rel-
ative electrical conductivity rate( REC), the content of free proline(Pro), K*/Na*, the change rate of relative growth
(RWC), the salt-tolerant coefficient, the livability and the days of salinity injure to death of 34 germplasm and materials
of 8 species of Elytrigia Desv. collected from 21 different countries were measured and analyzed at seedling stage, and
the above 8 index values at 0.9% NaCl concentration were analyzed using the Euclidean Farthest Distance Cluster
Method. The results showed that 34 germplasm and materials were classified into 3 salt tolerant colonies (classes),
namely higher salt tolerant germplasm (HSTG), medium salt tolerant germplasm (MSTG) and sensitive salt germplasm
(SSG). And different variation trends and rules of the physiological indexes of different salt tolerant Elytrigia Desv.
germpalsm were showed, among them, REC, Pro and Na* showed gradually increase but K* \K*/Na* and RWC
showed gradually decrease, but when NaCl concentration was raised up to 1.2% , REC, Pro and Na* were increased by
121.83% , 29.25 times and 145.45% ; K*, K*/Na* and RWC were decreased by 26.89% , 74.26% and 16.40%
for the HSTG, respectively. However, REC, Pro and Na* were increased by 199.20% , 75.45 times and 17.86%;
K*, K*/Na* and RWC were decreased by 43.16% , 93.55% and 27.69% for the SSG, respectively. The increase
and decrease scales of the MSTG were in the middle.

Key words: Elytrigia Desv. ; germplasm; salt tolerance; physiological indexes
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Influence of orchard planting-life and returned to cultivated land
on soil moisture content in typical gully region of the Loess Plateau

CHE Sheng-guo', GUO Sheng-li!*?, GAO Hui-yi'
(1. College of Resources and Environment, Northwest A & F University , Yangling, Shaanxi 712100, China;
2. Institute of Soil and Water Conservation, Chinese Academy of Science and Ministry of Water Resource, Yangling, Shaanxi 712100, China)

Abstract: The change of land use and land management takes crucial roles on environment of soil moisture content .
The various land use and management were collected, such as peak period, aged orchard and cultivated land from retumn-
ing orchard on three terrains, i.e. tableland, slopeland and ridgeland, to analyze the effect of change of land-use and
management on soil moisture content in soil profile in the form of measuring distribution of soil moisture in the 0 ~ 400 cm
(0 ~ 600 cm on tableland) . The results show that: on the slopeland and ridgeland, soil moisture content of peak orchard
and aged orchard is close to crop wilting humidity, approximately equalled to 10% . On tableland, soil moisture in peak
orchard and aged orchard is about 15% . For cultivated land aged four years after returning orchard, the water storage in
0 ~ 400 cm on slopeland increases significantly. On tableland and ridgeland, compared to aged orchard the soil water
storage in profile can not reach significant level although it increases; and for cultivated land aged four years after return-
ing orchard, the soil moisture in 60 ~ 140 c¢m and 220 ~ 400 cm in profile on slopeland and ridgeland increase signifi-
cantly, compared to 220 ~ 600 cm on tableland.

Key words: loess plateau; soil moisture content; returning orchard to cultivated land



