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1 HIRRBASHRITE

1.1 WREER
BREXBAHTHREXALHEKRBURS ER
WNFIR, FRZ 107°40'30" ~ 107°42'30”, 3L & 35°12'
~35°16', LT 8.3 km? 3B 0 KRS 173,
BEEN2.78 %/kn’, BABHELHFEAEAEY
R, AREBERS A ke’ FEBE 1220 m, SERFM
B, FH5E9.1C,=10CHE 3 029C, 8 R
BF42 226.5 h, £ K BB B 484 k/end? , EH T
B 584 mm, EAKEHHIHRY,7~9 ARKSEE
BHS5%.
WHEFELIRER ARSI+  BREFEEH
hERSEZEL,FERR, 228 mN, EET, &
KHAB G E B KA 300 cm, B EFKE 21% ~
2% . EXRZEO% ~12%, +BENFEIR 7.46
g/kg 2 H B 0.52 g/kg WA A 48.2 mg/kg.pHB. 4,
Olsen- P &% 5.5 mg/kgo H 1980 £ MK
HRERCERRIERF BB, A
RBASBEARHHEERNERR,
1.2 RBE5SHHE
1.2.1 2B H2ERERN AREH.PHAKE=
A E L REREAOAAMEEREE, R T
IMEEMTHAASEESFN(RD. 8—FH
S8# AT 0~400 cm + 2 (JEH 0 ~ 600 cm)

E2TH :FEMERARF T AR (KZCX2- YW -424) ;K IE A RB ¥ XS
EERMMA - EAE983—), B, WHRKFA  BLHELE, FEABLBEEMKIERENN . E-mail; cheshg1983 @ nwsuaf. edu. cno
AREER BEM969~), B, ALREA  BHAXR, TEAFLMEEHTR.
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Table 1 The samples and characteristics of different land uses under various landform types in Gully Region of Loess Plateau

HARAR T FI AR E %X 203 B
Land types Land use-type Characteristic Management
EZRE B 25 4 AITHRE ERK; B RSN
Aged orchard Trees aged 25 & Heavy deep hole fertilizing, rain-fed
%) HRE WE S FLL L, ZEAE EF XATER
Slopeland Wasted orchard Trees aged 25 a and weeds Wasted, no management
BRES L/hk 45F ALREHE EREE; SREKENR
Cultivated land from returning orchard Winter wheat, 4 a Surface light fertilizing, rain-fed
BRPARERE B 1S AT BRICHERE JEBK; B RERK 3
Peak period Troes aged 15 a Heavy deep hole fertilizing, rain-fed
3. ERE W 2s ATEIUHIE EBX; B RREKpEK
Ridgeland Aged orchard Trees aged 25 a Heavy deep hole fertilizing, rain-fed
BRESH RNEAF AIERERE . ERRERE; AR
Cultivated land from returning orchard Winter wheat, 4 a Surface light fertilizing, rain-fed
BREMERE Wi 1S 4 ALHGER ERA;SEATHER
Peak period Trees aged 15 a Heavy deep hole fertilizing, frequent irrigating
1] BREMN B L 2 ATHRZHE BERREE; A RREKPEN
Tableland Cultivated land from returning orchard Winter wheat, 4 a Surface light fertilizing, rain-fed
L3k EPNE—BENR,0EULE ALRBRRE ERME; AARKK M
Cultivated land Winter wheat — spring maize, over 20 a Surface light fertilizing, rain-fed

1.2.2 RHLKRRAME 20074 11 AFAR
BASLE4G(ER3 ecm) REREER, EEERE
BAH 600 em, L EH AN 400 cm, B 5 E E A IE
0~100cm X 10em,100 em L F R 20 emo BIMHELR
BEEFR, 1K MERAREHTE BHTA
BE 105 ~ 110°C , HE T B (6] 8 ~ 10 h, Bt T8 /5 FI R 0%
EBEFREERE 0.O0DKE, T HANFER
HAH(TE%)ER

1.2.3 3 amRkEFAFPLBHBEE +
REKBERE—-ELEEEN L REKE, UKE
BRE (mm)RR, HHTEAL R

W:=wxrxh

W= W
KB, W hEELRMHKE (mm); W B EFHK
B(mm);w, A BELBAREKE (%) HLE
BE(em);r, Bi tEMEETEE(g/en’),

' THAEE,RH 0~ 20,20 ~ 40.40 ~ 60,60 ~ 80,
80 ~ 100100 ~ 120,120 ~ 140,140 ~ 160,160 ~ 180,
180 ~ 200,200 ~ 600 cm + E A EHREK KN 1.3,
1.3.1.4.1.4,1.35.1.35.1.32.1.32.1.32,1.30.1.30
g/em®s R AT 0~ 600 cm HEMRMHIL1.30
g/em’s

1.2.4 HEHKH  WEHIERA SAS(8.0)
KOAHATRIUTANNSES EHLE, FIB Mi-

crosoft Excel 2003 # T 8B HE R EHE,
2 ZR54%

2.1 BEFEHXE b HE Mk SRR
WH0~40cm LB, ERBEHEKEN
10.04% , E#E+BAETE, HEE(10.02%)
M TFTERE (RKEEBEERE), BREL##
(10.53%) M EER FERE(P<0.05), HEHREO
~400 cm + B+ BHE KB B R522.3 mm, TR E
(521.0 mm) 52ZAHEAR K, B R E# #1(557.2 m)
NEE(P<0.)BTERE. LRAEREH. £
RELHEHTFRPNRNFHCEERERE,
TRAGEREBHBIKE, ZW R R EEH
4afGtHAKBRAMBKBENMBAIBERE.
HR,teFMASEEF Y\ E LRk
Sf(F2) ZREHBAALBHLEKIBRA
FEBTIER. BERO0~60cecm HPERMEEREN
FESGR EKBEAX, BEPEERLSTRE
LMK ENTRAK EKD BMBENREEE
B 0~60 cm -MEKE(15.08%) 5% TiBRE#H
HW(14.48%) KRR (14.25% ) LW E KR, Hi
BH FRINFHAEEwBI, K EUBER,ERR
FIARENLREKBZAEREHFAEE; 60~
140 cm AXERBREAFENAR, EREH @A 5
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KEEN, LKA REEMK(11.2%) HERKTF
BREHH(13.03%), EREEBRBEEKFE(P
=0.003<0.01), XISl FRREHE, L ER
RIEABL, BRAKSEABHEAINE ;140 ~ 220 cm
TEREHREGRREAHM FEREEHER KK
AXERK,BERHFAEE, 20mUT,ER
FEHLBE KRN 8.38%., FHER(3.02% )N
BETFERE, BREIHH(B.89%) MNEERTE
RE(P<0.05), X B 5B RiE B G WA H
HEBLEZHARSEE B T KMk S, TE
REMKRABNFERERNKSEEAEX, bk
ZREW,BEEO0~60 cm, BZHELwEBRIKS

MR Sh, g% R RRE B I K4
Fate Bk, 3 i L2 (60 ~ 140 cm) ZHTEAJE
B(220 mm BATF). ik, ¥R B RAESHHEAKS
SHEANZK . EE 0~60 cm, T AN BE BEKE
FEEWEZ, LKA BRI, R KFTERE;
60 ~ 140 cm 2 ;B R T H 5 AR KB, BEKA
BEAMAMA MK EBKE, AKITH LK
HZ;140~220 cm 2, BEKEBEAB AR, K
HMEEREE, HKFEEE ;220 ~400 ecm B, K5
ABHAILFEA , AR I K t B R KRR
HERAOEZEH K, K HRE LK B, 1
BRI B EBKEE

%2 RIXFAERHEBIWATEARNSEDEHLER
Table 2 Comparisons on differences of soil moisture among soil layers in Gully Areas of Loess Plateau

1 E 7K B (% ) Soil moisture

0~ 400 ecm

. %)k 3] 0~60 cm 60 ~ 140 cm 140 ~ 220 cm 220 ~ 400 cm
Landuse types pioasklm $EAR  PHE  REE O FHE  GEE O FHE REE O THHE  HEE
Mean(%) Storage(mm) Mean Std. Mean Std. Mean Std. Mean Sud.
ERE
Aged orchard 10.04b 522.3b 15.08a 0.44 11.42b 0.09 8.70a 0.50 8.38b 0.23
*ER
Wasted orchard 10.02b 521.0b 14.25a 1.18 12.56a 0.12 9.07a 0.40 8.02b 0.14
BRES
Cultivated land from 10.53a 557.2a 14.48a 0.27 13.03a 0.27 8.72a 0.36 8.89a 9.06
returning orchard

F {A F value 16.49° 16.72" 0.66

42.27° 0.47 15.18"°

HPHE(R)ENFEASEHLRER SHHRATFRRFERTBE(P>0.05; FEIARTERBE, «RRBFHKTFN0.05

(Alpha=0.05),3% 3.4 F % 2,

Note: The letters take the results of multiple-comparison analysis, with the same letter that means the difference is not significant( P > 0.05) , but different
letters mean significantly different. * shows significant level of 0.05 (Alpha = 0.05) . Table 3 to 4 will be consistent with table 2.

2.2 BEREHHRETRMASHEMN

B 0~40cm + B, ZRE LM FTAKE
X10.00%, CLEHLBREEE, BRYRH
(10.20%)BFmTERE(RLBERE); BREEH
H(11.06% )M ERE 10.6%(REEERE),
ZFE 0~400 cm 12+ MAEK BN 530.7 mm, 5
BEWREAAL, BRH(563.4 mm) T K6.2%,58
RAEHH(585.4 mm) MFAH 10.3%, ERYREE
FKF(FE3)o

B3 EF H, a2 R 8 o 3 ) T £ K
S4t. EROem UL, ZERALHTIHITAKE
#15.15%, R TBEPRE (12.20%) fB RiE#
#(14.49%) , B=ZEXELREKREBERE. 60~
40emt 2, EREALREY T KEN 10.92%,
BEMERE(13.70% ) FiE RE$#h(14.05%) &
FERERRBEERE) HPREREM1.25 %
M1.2945;140~240 ecm T+, BRT#H 1 BERH
REURERERAMKFISRHRE, LRAL;24

em U, BRZHH BSEHEDEH K ERE
LF—EREFREM,BREPBIEINT 24.8%, T
BRPRENEREMNHEM17.3%F15.3%. I
EXREIHEYETKEN9. 2%, LERHRE
(9.37%)1% 1.6% , LB RiE#H #1.(9.96% K7 .4% o
B HERBBRREHHEAIFH4NTER KB
0~60 cm HAKFEKE ;60 ~ 140 cm K 341K
5123140 ~ 220 cm KK FEEZE 5220 ~ 400 cm KK
SEBEBKER,
2.3 BREEIHDETTRAKIHEN
BFREK,ZREEREO0~600 cm +E L+ HFHY
EKEN14.67% 1B REH 1 (14.48% ) W B K T
BREPRECREBERE), KP#H(17.13%) 0
ETRERPRAR LR UAEBEEBHE(EK4). BRAY
FE0~600 cm 12 LWEKEN 144.6 mm,BEF
TFREEHH (1140.7 mm), H B E R F KB
(1347.6 mm)(% 4), Lt FIALXUAER XY
e 37 7 DX 0T+ K 43 430 A5 . O~ 180 em FYTE BB R
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Table 3  Multiple-comparisons of soil moisture content among different soil layers among
changes under different land-use types in Fanjialiang area on the Loess Plateau
TMEKE(%) Soil moisture
0 ~ 400 cm
THAIHAR 0~60 cm 60 ~ 140 em 140 ~ 220 cm 220 ~ 400 cm
Land use types pysa it fkE Fi1E mEE FHE  REx FE  RER FHE  HEE
Mean(%) Storage(mm) Mean Sid. Mean Sud. Mean Sud. Mean Std.
ERE
Aged orchard 10.00s 530.7a 15.15a 0.65 10.92a 1.68 8.00a 0.42 9.22a 0.40
%fk»;f 10.20a 563.4a 12.20a 1.56 13.70a 2.40 7.9 1.7 9.37 0.57
BRESS
Cultivated land from 11.06a 585.4a 14.49a 0.31 14.05a 0.47 7.98a 0.27 9.96a 0.08
returning orchard
F {H F value 0.68 0.71 4.76 1.68 0.31 2.80
%4 REIMEAFOHERETARLINHNTE I KRS EBEEIN
Table 4  Analysis of differences of soil moisture content among different soil
layers when returning orchard to agriculture on the Loess Plateau
W EKE(%) Soil moisture
0~ 600 cm
T A HRR 0~ 180 cm 180 ~ 220 em 220 ~ 600 cm
Land use types FHEAR K ® FHE AR F-{E % P RBEE
Mean(% ) Storage (mm) Mean Std. Mean Std. Mean Sd.
3583 ]
Cultivated land 17.13a 1347.6a 14.97b 2.26 11.67a 1.711 18.73a 2.27
BRERRE
Peak period 14.67b 1144 .6b 18.26a 1.85 11.40a 0.59 13.35b 1.23
iBRE B
Cultivated land from 14.48b 1140.7b 14.94b 3.17 11.16a 0.89 14.58b 0.88
returning orchard
F{H F value 51.47° 51.64" 8.72 0.32 20.11°

PREVFHLP KT EEED 18.26%, R K3 #
H(14.97% ) MBREB 1 (14.94%) F B EKEH
1.5, 2R BB BEHKE(P=0.036<0.05)
(F4), XEEES FREES N ESIT, #E
BEZANRCDEEBRZ YR ZBE R R R EHF
B s A R 170 (24 B AR SR FR X HE R P M B 50 ~ 70
em TMEFEMBIETR), B F FRAKOICE R
PEAS ERESKBREERTHEMBRRELH
W, MYREABRRBE, RENXRBAICK ML
IKINEE, R i + K 5 & B R T ;180 ~ 220 cm
KAGABEMB/DKIHAGT, RE K+
KAREBEEER(IEERTE), BREE L AL
BREMEEER, N37.57%, XFTEHTFHEER
WEALHERKBYREFEKBEFERI, L1 HEEK
P Tt HEKERETFERPEENBREE
i, BEFHANEE;220 ~ 600 cm KB #H b +3
KAy RSN, R E B A K B E M0, R E K

SEHRTEREKT. ZEBRRPREEYKIS
B%13.35%, LB REBH1(14.58% ) (K 8.4% (R
ERERE) WKHSHM(18.73%)K 28.7% (£ 5
BREBRE), R—EREW ALFERAR L
FRAFKN L BHEKS S HRERERAR, K
H0~600 cm FHIRHEIKBREERTRE
A RETRHE, SRR REMAL,0~200cm £
BY#+ & KRG F K, T 220 em PAF 280K
AFHEEERT. B, EHEERREHE KT
SEASHI=ZNAER:0~180em 1B, REREN
RMERENRENEKABRE, K REREE,
ERRE, HKIBBE;180~220cm LB, ABK
AR REMREKSERABE, hKIAE
BRASKELERE 220~ 600 cm T B, ABHE
JLE¥H %k BBETHERERKFEKRITEHE, R
FEKBEURERE, AKHHREE.
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st R AR b, & B E R A LK 4
ER0~40cm L1EMELRERBEEVREL
E., BRE# 4, EFEMSED L, REHNEAKS
HRBHESHHEXBEEKE HEEHFRK,
B, ik FB B R RIE A UNER T 4.9% (R
2), FEERM L BEERRHBEBIEEKTE,
HEETHSREHR KSELEMKHE XS,
Hitt, REBR#E, HEH L EKIEIER—-DKS
KR, ERBRETHEKE M EESENKIAA.
AABEHEZHEE. RINEH S HH#TH
W, AKSFFASKEAER, REBRHE . EER
BEEYENBE FANTFREKSABANLRE
BRAKKE, B BELRERER/MREAR
M TP FRL (st (BR s R SR )RR EBHE L MAE
KARBEAHFTBHUTER:

1) B+ HEHRNBRXBREBKET, Fsh R
#0~400 cm LR HEHKGFEMLBEKE
AWM MBEEXBEREH 4 WERAHE,
AR P, BREEHMN 42+ R EFKEK
HAEKBHIREBEERE, RPhERZEEEK
¥ MBREH M LRI KB KBELER
EA®T 10.6%F 10.3%,

2) BREBE , AR HF AR FE L HKSF
KREHERE, WERXEHMBHEHEAIKE L
B 24 60 ~ 140 cm 1 220 ~ 400 cm; 35 B + K 4K E
1 ZEH 220 ~ 600 cm, 3l 60 ~ 140 cm F 220 ~ 400
em TE5EREHL, BREFI TR 14.1%
6.1%,TRHMF & 28.7%H 8.0% ; M X 220 ~
600 cm L2, BREBHLBRRBREAR 9.2%.
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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



