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Effect of saline water irrigation on sand soil salt and the physiology and growth of
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Abstract: Populus euphratica Oliv. is a typical species for afforestation in xinjiang. Lots of forests have been planted for
protecting the ecological environment in south of junggar basin. Yet the survival rate is strained by the scarce water
resources. Populus euphratica Oliv. was selected as the reaearch object in this study. The influence of salt water on the
physical properties of sand soil and the physiological growth of Populus euphratica Oliv. has been analysed. Under different
saline water irrigation condition, we got the salt distribution and accumulation characteristics in sand soil, the relationship
between the salt stress and water consumption, chlorophyll, Pro and MDA. Through analyzing the characteristic of salt
accumulation in the sand soil and the physiological change of Populus euphratica Oliv. under the salt water irrigation, we
got the response characteristic with salt stress. This study can provide scientific basis for making full use of local salty water

and improving the survival rate of afforestation. The results show that:
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(1) The total salt of sand soil becomes to desalt when the salt content of irrigating water is 1.2—3g/L.. The salt in soil
increases when the content is 6—12g/L.. On the other side, whether the saline or brackish water irrigation, soil salt in 0—
200cm shows an increasing trend in the whole growth period. When irrigated using saline water, the accumulation rate of
soil salt increases with salinity. There is a direct proportion relationship between the soil salt accumulation and salinity.

(2) Salt water irrigation can make the growth period shorten. The higher the salinity is, the shorter the period is. The
Populus euphratica Oliv. does not grow any longer at the end of June when irrigated with salt water of 12 g/I., and the
average soil salinity reaches 13.96 g/kg at the same time. When using the salt water of 1.2 g/L, the Populus euphratica
Oliv. is growing slowly at the end of August and the average soil salinity is 2. 99 g/kg. It has little harm to the growth of
Populus euphratica Oliv. under the low salinity level. The relationship of growth and water consumption of Populus
emphatics Oliv. can be expressed using the logarithm model. It has a good agreement with the observing results in 1—6 g/L
salinity. The relationship is not so strong in 9 g/L, 12 g/L salinity. The minimum of correlation coefficient is 0. 7644.

(3) The external form response of Populus euphratica Oliv with salt water irrigation is mainly manifested as growth
indices. The inner destruction shows from the typical physiological indexes chlorophyll, proline (Pro) and malondialdehyde
(MDA). The three physiological indexes have significant changes under adversity conditions. The leaf chlorophyll content
decreases with parabolic, and the Pro and MDA content has a parabolic increasing trend under the salt stress.

The result shows that three kinds of physiological indexes can be used to measure the salt stress level, and short-term
salt-water irrigation has little effect on soil safety and the growth of Populus euphratica Oliv.. Salt water is beneficial to

reliving ecological water shortage. This study can be a guide to improve the survival rate of afforestation.

Key Words:; saline water irrigation ;sandy soil ;soil salt; Populus euphratica Oliv. ;physiological growth
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DRGSR
1 #MREAZE
1.1 50 XA

TR XAV T K LU AU FRE o 8 7 A b i %, B Y T A VT R P B Al — i AT K T 4 AT e
I, RE 85°59/47" b4 44°19'28” G4k 412 m, I BE 6%0, J& T MAL IR KRl T 20
W AERREK S 117 mm, P28 K 8 1945 mm, 78 & 5 A REOK Y 16 %, =10 CAHRE 3457, 8 C, TH
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Table 1 The meteorological conditions in 2010

A A7 Month 5 6 7 8 9 10

SR Highest temperature/°C 33.8 38.6 38.9 37.1 36.4 30.3
AR IR Lowest temperature/°C 3.5 10.4 13 11.3 5.7 -1.3
XS IR Average temperature/ C 18.7 24.4 25.5 23.7 19.9 10.3
[ Mt Rainfall/ mm 42 39.2 28.8 24.4 8.8 34.4

£2 MmtEFENHEBEREKE
Table 2 The soil bulk density and field capacity in test-pits

+ 2R Soil depth/cm 0—20 20—40 40—60 60—80 80—100 100—120 Ty
ZXH Density/ (g/cm?) 1.4897 1.4655 1.4593 1.4422 1.4630 1.4615 1.4635
HH [ 457K % Field capacity water rate/% 19.73 19.06 20.08 19.55 17.20 19.14 19.13

x3 WoTHLELEBMMGSHE

Table 3 The different salinity treatments and initial salt content in the test-pits

ALFE Processing A B C D E
AL Design salinity 1.2 ¢/L 3 g/L 6 g/L 9 ¢/L 12 ¢/LL
WIEEL /Y Initial salt/ % 0.482 0.515 0.335 0.324 0.396

BB 3 DI, YIRS N BT BRI DI ST A 2

WD 3a 8 ARSI AR T4/ IR 11 150 1, B FH K e A, 150 28 07 325 R 2H i i Se
RO EAK T R WOK IR, TAEE 77 9.0—11.5 MPa, i3k i 208 7. 9—10. 8 L/h, 53454k il
B 1 mx 1 m, Sk A E TSR 5 em P, 08I FHIETRIAS R 2 mx2 mx2.5 m, JEEHFE 30 em MY UE, U
JEVURE AT B 15 A 35 SR P T R0 b (S - 38K 43, 18 BT A9 R4 R 26 Bl CPN 2 F] 1% 503DR - 9
HF A MR R 0—140 em, BB 20 em P 1 UK, 3700 2 18 1:5 19 HoK LB 38 b iR 4 R T R
s IERFST BT AE P2 Y DDB-2 AU 5 AR o 3N, I AR S R, A AR 4R TR R TR
RN &,

1.3 Wi he

(1) FHEERSY PG A Eh i B YR B 200 em,0—140 em + /25 20 em — 4, 140—200 cm 1 )2
FEH 170,200 P HAE, FrBCERET )G, 4208 105 9 LK LT oriR &, Sk Dide 2, BU Bl e, e
SR S, ARG EIETE A EHEAR 100 mL, B _E 3R TR LT, 200 K CRE 24 0. 0001 ) FR
HAR T8, S JE RIS i Eh 431 B RO R L 1 R L SR (R T4 19 10 4R 20 - VA T TR 1
PRUEMIZE (1) , BRI 5 R b i . B3R bR th & R an T .

S= 0.0352EC-0. 1775 R*= 0.9907,N=32 (1)
A, S M EIES i (g/ke) s EC Fom 2B S FR(E (107 ms/cm) 3 N FEARECR (4Y) 5

(2) TknFEAR MR BTRLA SER AR AR bR SRR RHECT L FiiAs R RO, RS B2 0. 01 mm, HE 48
PR A RAR K BE 0.1 em, 42 BREAUENE 15 d PR 1 W Bk K BERZ 7 d I 1 YR, S A KR
5 H 11 HIF4R,9 H 30 HEsH, Hhs A6 H .7 ARGEANR AR 7d 1 %,9 A AR ILTE 1R, 50 10
d ik 1k,

(3) TR (Pro) (P9 % (MDA) M R ZOESHINME A Pro SR FHR JL/K 4 R B2 1
MDA FHBRACEL 2Rk, HAERY Pro BOARHERNLZR ) , BRVE A BRI 52 7 i LSk

C=45.79 - A,,,+0. 1308 R*=0.9997 ,N=7 (2)
M=(CxV,)/(WxVy) (3)
Ao, € AR UHEIZR_E RS Pro BT (ng) 34, MIEHE 520 nm F AR ; M M Pro &1 (pe/g) 5V, 2N
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SRR ) SR (mL) 5 Vo ARBE R A AR (mL) s WERFES Y BUR (g) s N FEARRUR (1Y) .
2 HREHM
2.1 JFUKFEBES VD £ R B

(1) E R ANRE IS LR 1B RS i

HE, L 1. 2—12 o/ L ALK R0 A TRE0K (1. 2—3 o/L) FURK (6—12 ¢/L) , AN[RIAL BRI K REBE VS
T HEOKARER e AR S (1),

TEWUBOK L B, HE S5 U0 b A T RS, HA 3 o/LARRAE 100 em LR B2 70 WA 1 ;
TEJSOKREBE IS | e R A T AR R 3, #h o SRBL A E Bt TR/ 4 B 1) T ves v AN B, LA s A B UK
12 o/L ¥ )5 RRRBER ok, IR FITE e /K B AR 8 JAE L

—— 1. 2g/LyER —— 3g/LEERT —— 6g/LyER]  —+—9g/L¥ER] —M— 12g/L¥ER]
B 12g/LilkE - 3gLill)E —o— G/l —w—9g/LilijE —e— 12g/LilJ5
A #hiE Salt content/(g/kg) £r#h B Salt content/(g/kg)
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0 0.5 1.0 1.5 2.0 2.5
0 T T —4 - . . , 20 ; L2 N i X
20 - L
= Y07 = 60k
o o
g Or S 80
= 80t =
e 100 | =
¥ 120 B 120 -
iy iy
+ 140 | H 140
160 L 160 L

B1 TEHSSEEKELEES T

Fig.1 The before irrigation,after irrigation the soil salt content dynamic of Populus euphratica in the different salt treatments

(2) L7 WA R R

JRKHERE , T3 BRI RIRERE BRI IR /K 23 R 3 R ot A ) XU, 23 B Jsok v 8 23 1
Serb ) R BEAT G BRA KSR A B TR R sUKBEE R ROR . i B A TR RY 4 YRR HERE A
ATRRER Hila 2, IR A A S R IR BRI 2553 (R 4) o

x4 FRETHELETHGLEERXEH SRR (0—200 cm)

Table 4 Analysis on the accumulation salt of soil humid areas of Populus euphratica under different salinity treatments(in the 0—200 cm soil

zones )
£/ P % 0—15em X5 H % 15—30cm Bk 30—45¢em
oAb (0—15 cm from the drop head) (15—30 cm from the drop head) (30—45cm from the drop head)
Sall
- WILRER Sy B BB MRS m&ES BB WGy B&EY FRER
rocessin
p/ (g/1) . Initial Finally Cumulative Initial Finally Cumulative Initial Finally Cumulative
salt/g salt/g salt/ % salt/g salt/g salt/ % salt/g salt/g salt/ %
1.2 68.52 74.38 8.55 257.43 344.43 33.8 517.37 758.79 46. 66
3 87.29 134.56 54.15 259.16 472.48 82.31 761.22 969.41 27.35
6 48.98 194.54 297.17 126.95 587.87 363.08 476.71 1007.5 111.34
9 59.52 269.09 352.13 182.79 849.72 364.85 422.85 1446.6 242.09
12 113.97 374.86 228.87 229.43 1110.6 384.08 335.01 1557.4 364.91

AN ERATALEE | 285 A A KA BT S, B AE 0—200 em PN 3844 B ER A3 AR AL T AR a3 ik
FRER %) Z2 /D R R /KA AR FE TEAH G (T 2) |, B IIRE IR /K A L B 2 2R 7 AR R DGR 22

EAENR I X, PR K AN R AL 37 RS [R], e 409 vh i 35 R B ok, BRI Sk 30—45 em Y i
AR B SHG AL, BRI E R RRKR, B S BHE 5 LR KIE 15—30 cm
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ARk A5 B HEBEXS Vb 4 1R A3 ATiAG AR BRAE A I 2

2 X, 3 — DI e KR B ) P JE O R U
X7 7K A3 IR A3 A B v 38 O e ) 2 X, T DA
+ 58 HRY RS E 4 AT RE R BUR K (g AR
FU A AR A1 X i G R L H — SO
g,

F % 5 AL, 7E R I )2 0—100 em AR, A
[FIAL 3N 80 S Eh A S A R FRER A B LU Bl
KA Ak B2 PR3 KT A T 386 K BRI SR R &, 1 458
S AR FEAENRIE N AR AR T 3 /L, T SR Y
I3 XA A R o B T SR BEHE 0—15 em i

3453
2 3500
2 3000 | AS=241.61EC - 99.496 .
=7 2500 R=09511
B3
8 E 2000 -
% £ 1500
_%63, 1000 f
2 500
=
= o . , . ‘
0 3 6 9 12 15
TEBRD L
Water salinity/(g/L)
B2 EBRATEMIEIBEEBNER

Fig.2 The relation curve for the soil total salt incrementation

and the salinity of irrigation water

B, B /AR 1.2 o/ L A B KA JE 9 o/ AbBE,
o RUEE R KA AR BE /N, WG & $h it/ LR o3
AR, BN EB K LB R (9 /L), WIia S Eh s B/ B R 2K, BRI Sk 15—30 em F130—45
em XIFER RAL A [RIRE IO . 9 o/ L ACFRAR L 12 o/ L Ak FHARER R 25 14 J5E PR B 55900 4 £ £h 12 R g /K
AURE X AN PR R B DA O, R0 4G & Sk Bl 58 m AL B K | 3R R ok, 0 b R
W+ I Z SR TEIR S | 1482 BRES A BT A B ER Y AR RV EREK AR Z M AT K TR
RIZ 0370 I BB IS T | ARV Bl Sepl/ NMLBR IR R AR S 2 0 A BE (9 o/L LA 1) 7K
W8 398 /INFLBUBURL ) 70 1 BHL ZE 7K 433t 30, fiff £ 388 /KPR T R, B0 38K/ AR REE R B i) 44 75
A P 7K TR TR 1) e AR 9 L 4 /)N
®5 AEFLELE TG HIRE K %45 BRAH(0—100 em RN )

Table 5 Analysis on the accumulation salt of soil humid areas of Populus euphratica under different salinity treatments (in the 0—100 cm

planned moisture layer)

BRI Sk 0—15¢m X35, Pk 15—30cm HE 3 3k 30—45cm

Ak (0—15 cm from the drop head) (15—30 cm from the drop head) (30—45cm from the drop head)
Sah~ WIRESy WA BB MRS m&ES BB WGy B FHE
rocessin
p/ (e/1) 8 Initial Finally Cumulative Initial Finally Cumulative Initial Finally Cumulative
salt/g salt/g salt/ % salt/g salt/g salt/ % salt/g salt/g salt/ %
1.2 17.25 25.65 48.70 66. 11 149.41 126.00 137.82 338.53 145.63
3 17.77 57.33 222.62 92.27 193.06 109.23 401.29 421.93 5.14
6 20. 86 67.96 225.79 55.13 272.90 395.01 109. 88 505.07 359.66
9 11.55 113.69 884.33 34.00 374.69 1002. 03 57.47 698.44 1115.31
12 50.70 189.62 274.01 81.51 663.52 714.03 92.10 832.60 804.02

F % 6 A0, ANRIALHL R 1 B ERFE 100—200 em AR KSR B AL Z a3 511812 0—100 cm +
IRFER AR A [l Ah 3 R BRI R E 0—100 em AU 22 (B2 5070 BRI 40 L2/ T3 RIS )2 (1)
R KL AR 6 o/ L, %3k T RFHE 0—15 em R0 M BE, HFE T LB ANk, Al —fk B Ab #
0—45 cm 3 MR XA ER 73 R E 45 L 22 58 W46/, 12 o/L 1m0 AL BE AL B FE 0—15 em (15—30 cm
30—45 em 3 AANE] 3 DX R R SRARAYE 43 LAl 192.73% 20227 % (198. 41% , 1T UL s B Ak 3 7K i 8K
{45 A A R 7R Sk DX BT B E o bR, HILT- A KRR 2200,

M2 T AR AR R 7R AR R B AL 2R SRR R R T, 3R oy
HE R M REBUE— A e nat B - ST K BT O K O 2 K Sk TR 2 IR
JE S ER A 5 2 K AR B RS R R A
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®6 FETHELETHGLEREX SRS (100—200em K43P FELR)
Table 6 Analysis on the accumulation salt of soil humid areas of Populus euphratica under different salinity treatments(in thel00—200cm soil

water infiltration zones )

s P K 0—15em X5k % 15—30em Bk 30—45em
m}}’fl‘iﬂ (0—15 cm from the drop head) (15—30 cm from the drop head) (30—45cm from the drop head)
S:
- wihthsy  EZ&ERS BRES winthsy  RZES BREY LG . 2 ST Y2k
processing
/(g/L) Initial Finally Cumulative Initial Finally Cumulative Initial Finally Cumulative
salt/g salt/g salt/ % salt/g salt/g salt/ % salt/g salt/g salt/ %
1.2 51.27 48.73 -4.95 191.32 195.02 1.93 379.56 420.26 10.72
3 69.52 77.23 11.09 166. 89 279.42 67.43 359.93 547.47 52.11
6 28.12 126.58 350. 14 71.81 314.96 338.60 366.84 502.41 36.96
9 47.97 155.40 223.95 148.79 475.03 219.26 365.38 748.10 104.75
12 63.27 185.21 192.73 147.92 447.12 202.27 242.90 724.84 198.41

2.2 JHOUKEB A TR ER R

UKL SR A A KT 5—7 H 0, A K A FEK B Imi AW, 217 8 AWIFe/KaH K, £
KIS, B T /a9 0y, BAR— B AR /KAERS N AR AR R IEA AL 5 LIRS . K ] (4550
W AR B AT S o), 0 (LB S P A R A RO R 12 o/ L AR AL B, 76 6 H R EAEA A K, ik
B - 43 =ik 13,96 o/ke, B B9 SR XTI P B 6 ;1.2 o/L (AR, 2] T 8 A K, g
IEZB A, H O AL 2,99 o/ke, BARM & ER EXTA A A K faE . R T KadEiKX
RN, AT LA B R A S A A K AFEK AR 1L

L=a In(ET)+b (4)

Hodp L oA KK (42 mm, BRE HTRCK em, T8 cm? ) ET 8 I EJFEK & mm; a,b AFERIBHL

*®7 AEAHESLEBHIGHFEAEKZEE (2010 )

Table 7 The water consumption-growth model in different salinity treatments 2010

A KA oAb a T R
Growth index Salt treatment Model

F4% Base diameter A L=8.0656 In( ET)-30.389 0.9892
B L= 6.6519 In(ET)-27.777 0.9845

C L= 4.7555 In( ET)-20. 101 0.892

D L= 5.3875 In(ET)-23.327 0.972

E L= 0.4702 In( ET) -0.4451 0.8854

PR Plant height A L= 42.223 In(ET)-156.61 0. 8587
B L= 55.696 In( ET)-217.26 0.9845

C L= 36.903 In(ET)-159. 12 0.924

D L= 3.454 In(ET)-14.914 0.9559

E L= 4.8673 In(ET)-20.079 0.8648

Bk K Sectio of long A L= 72.425 In(ET)-287.42 0.9577
B L= 50.354 In(ET)-211.49 0.924

C L= 39.861 In(ET)-180. 68 0.896

D L= 19.824 In( ET)-49. 154 0.948

E L= 3.0844 In(ET) + 2.6132 0.7644

S Crown breadth A L= 3752.9 In(ET) + 5469.2 0. 8487
B L= 4673.4 In(ET) + 1754.4 0.8853

C L= 7479 In( ET) -19855 0.8863

D L= 3187.8 In(ET) - 3773.3 0.7689

E L= 130.77 In(ET) + 5114.5 0.9734
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AL EERA, 1—6 o/L ALY AR K i 5 AE/K i X EIOC R A I RICR LT, A DG R EHRAR 57,9 .12
o/ L A FRAE A ERIRE K BE AL G PSR A 22 28 (HR SR IR ARG R B R® Wk BT 0. 7644 i /& T SR A o o
B, AT LATE B[] 46 23 A 35T 8 A 1 A K S FIAEZK S 435 B A R X BB AR
2.3 JBUKTEBEXT A A B

J AR HE R A 4 ST 25 RN A2 % 45 AR A AR AR AT, X6T PN 18 A IS DU ek L 80 A AR A 2R I 2 7R
(Pro) TN W (MDA) IR, Wil 2 F T, X 3 NMEFIRIRI S A B2k, fEARFEEEHE T,
Wt Fr Y Pro F MDA & 2846 1N 3 Fis

6 7 11 HEWRHEKG, A AL a3 B m, B 1.2 o/L AN R S, H Y
L 12 o/ L AP SR A B B 25 55 oAb P2 [R] B 22 ARG IR & & 1. 2 o/ LOW R ) Ab BN H
A BEE R (P<0.05) ,Pro SR KAN 12 o/L AT, A ZEWIHE &8 HA 1.2 o/L AbFRE /N, H
XTI 1.2 o/L MK, HERBEE (P<0.05), 39 A3 HH 4 W#EKE,1.2.3 6.9.12 g/L AbH I
GRS EMAFREA TR, 6 H 11 HEL, 25 FKET 31.6% .27.9% .25. 5% 34.3% \45. 8% , [l & & Fl
N A D BRI A i 2 R 45 A B4 3 N T 109. 5% (35. 2% \54. 6% 35.4% 83. 1% , N T
BN T 47.6% .6.9% 22.8% 51.8% 63.2% , AT LAFSHN, 12 o/ L AbBRW I R AN L R £ |
VL =R A A A A BRI e B A (T 3) o A2 AN [R) R A BR S HE IR S 40 )i, I R P A I 4R R A
BRI L% 8, Pro F1 MDA 5 2 D) 52 B4 4 2 0 1 ke

2 %7 a y=-001274+0.0391x +0.3787
EX R2=0.976
£ 06 D 6H1IH
i 2
a2 0s5f
% 5
®Z o4r
=%
£ 03Ff
5
02 1 = |
12 3.0 6.0 90 120
AL 4L PE Salinity processing/(g/L)
14 ¢ 0.09 - y=0.0013x2 + 0.002x + 0.0388
— [ ¢ ) il
® 12 = 0.5485x2 ~ 2.002x + 7.7687 _ = 8'33 R=098 =
] R =0.9544 = E VT a6l = =
=200 8 6 - ESoosp Loy .
af gl B 9930 E ggo.os- - = = =
R —— 7 IR 7
= 2 = = B e ®3 003t = =2 /e =
£ 4+ B E = /E 2 = = = /E
. lp n - 2 002y - = gz
e = = = = 000} = = = =
éE/E = /E 0 N = = E/E
12 30 60 90 2.0 1.2 3.0 6.0 9.0 12.0
WAL JE AL B Salinity processing/(g/L) 4L JE AL B Salinity processing/(g/L)

3 AETHELETHEHFAMEE (a) HEHB(b) F_E(c)WEEEN
Fig. 3 The chlorophyll,Pro and MDA contents of Populus euphratica under different salinity treatments

3 gipSitie
31 ik
301 UK A B RO K HE G A

KM, ST S R AR SRR — PR3 . A B2 R SRR HE A 0 00 P P 2 T
SR, (LR SR I ALk TRk 0343 , 1R TR K RERRAF K I R €13 4 ) T 28
KR ERIRHE , BeFS R A0 A ATE T 25 100 em BLT b0, Wi T 40400 3 AP 2E QbW 0 I, LR
B2 0 R AR T HLBTR, KR 100—200 e 0848 FL LA B2, VRJZ BB B )
I T ER R 36T 2 B0 3 AR R REE A ROK , — ELAEBIE IR f B M0 E 2 K, 22 S 30
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IRACEGEET T LA SR TR IR TR s P9 372 VA A U, 0 20T 7 DG SRS IO /0 T LT /K B2 R 4 38 KPR B A AR A
VO G RITEIE Z R (R B 28 | — % 1 80—100 em JE I A4 HL, 8 £k 2 BRSO 9k, &
S IAVEIR R K, S i BB S AR FHUER 35 22 1 e i SR BUER K b B K R R TR 4%

WAL, K HE AT 75 1 R Eh i AR R | £h 0 F RS I | it 22 KX, 3 S8R K A K VI VD 1 KR
Peff 3R pH EMF AR 9.0 4, S Vb - i AL Ehasfk 0 22 WD Bl XU ) 3 AR 5 =
A RERE O H BRI R B ORI L5, W+ RE A RS R Z S B R Z R4
KR S KT R R MRS X FhER 45 K ) )R B S MR b i A A TSR (A RS SRR e — e R L
TSR AR 7 1 X R R Z TR B P R ME T R E R NIRGE T, & TR SR R 2, ™5 1
AT SR HBAR ) ER AT FE T o 3O T RUKHEBE VD + B B RB OS5 22 2 — kiR, BRI JROK I 221
DAFFZER oA TIROK TR R 45 | T SEHRER R AR W A2 ol R 38 | 3ok St it A0 228 S LU A AR R A AR
3.1.2  JFUKTEBEXTS A A B AR K AYTS

EAMTN 5 BURD RV AR B KUV LR RN, TSR B TS S SR T b A (75
V2 X R E s . a7k o3 R B h o A AR R 52 SR ERAR K, SR
SRyt 5 Bl ML ) S AR T AR A S A A A i SR v Rl AR A B B A TS [, RIS ER ST 0. 3% B 4l
B AR AT UG N 1% 13805338 5 0. 7% (EANREAEAR Wit $h A9 _EBR M 0. 8% , (H AR, Tiif £ AT 384 Jin 59
29% " RS 1. 2—12 o/ L BRUKHEE S , & BUHTE 1—6 o/L W ALK BT, 1a P9t 396Eh 407
0.6 g/kg—1.0 g/kg, ST KU 78 9—12 o/ L JSUKFERE T, 4 1 4E R X L 3EEL 33K 5 1. 6g /kg
—2.0 g/kg I, 1 AFIE A A4 K LF 42 1k, PR A Bk A T LS, 3 Fil A K L3 & ik ik 1)
13. 96g/ kg T B3, M A K KA %, (H ARG E T BRI AR 5 () it S5 | 158 I 90 A T Jali /K £ B
fif £k b RRAE 12 o/L 2Z b UESE T A R AN SR RE 1 . (R A5 5 W1 8 0 5 5 Bl e /K 0k B v i AR
R, A BT R LRI K IR M FR B AR K MR AR AR , AN Gk I i S 4L 4 A4 i g
I RE S RS A AR S K eSS R R UL A A R B B0 R A0 IR BE R Al Y BE S R, WA R R A b
Yy, FEER AT IE T, I A I 22 (chlorophyll) 23080/0 iR ( Pro ) AP S ( MDA ) 7 H a8 ¥ A i, X
Sk PR AR AR A X BT AR BRI N, SC T Pro BREINHRLY) & — S F I L RENS HE AT 4 3 b A A7 R
HErEE R A RFEFEL ) TR Pro BLERAEMS I BT HE T AW L |, Singh FR7E 1972 4
SR Pro o BRSO PTG 0R 0 228 Y B A I N AR F Pro BRIt
MRLIEEE . AN 8T 28 T, XURAR ™ 6K R4l v, 28 0 4500 X B4 RO TG 252 Xkl 4 | 7k 42
L0 3F 4 FhORAS KLY 50 R I R BELA M @A T4 SR X A A %
A XM T ( Cotoneaster hjelmquistii) RFH —FON R T 50 B ARG S BT B N Pro #8805 26 3L haa
M ERAR ) I S ShA R B AR OT R EAE RS A R KR A B K & Pro B Y B
G2 AR A M AT AN Pro BEUEINALE RS E A E SIS AT, BrLL, A2 T R AR 4
[ aREY R Pro B ME—Fh s iAo 2R IR BAA B S R, 7E T R a5 1 pY AR 3 5
T, EREE RIS S H MY RE S N L R WO 43, IR B e i (A 4 2 AT 4K A R R I AT AR A G 3 3
BRI A — A MR A R AR | (LA A (% PR I 220 G RIS T 385 o B 5 foft AR P b ot P i AT 5 2 A 22 1T DA
WFFEISTE, BEAh, MDA R R 58 A A7 RE 1 i — SIS b W oE R 0 M AE TR ) & R4+
FLBoK 28 R S R S SRR EE A R, HE MDA AR AN, A AR ER 4y i
AT R PR MDA S s Wi I X 5 DA A ST A5 ie — 20T BT AR R A A i BT T, A -
% Pro MDA = A BFE bR 2RI FR B2 0 8 2l 728 Ak, R T ool 2 vh 0 30 B A 8 i gh i s 4 i 3E T, i LA
AREIF A TEER S 30 T 3 A= BREE FR 1A FRAEL , (ER A 5T IR S A A 18 A2 30 43 B it ) F2 B2 AT DAHTX 3 Fhfg
bR fli
3.2 5

(1)7E 1.2—3 g/LJu BN, USOKEE YD 140 TR ,6—12 o/ L BUKHEBR YD - FRERKIG 781
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A K AN, SUBOK RS HEE ,0—200 em P 1AM SRR 2 REUEE
(2) JRIKFEBRIA | A [F) £ 730 BEAY A AR /K 5 28 T LAHTRP RO R i 3
(3) R WA W AR R i R 2B, Pro AT MDA 5 U 12 A £ 1
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