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ATV PERE S BORT ATP & s A52 I, 45 53R B EVE B A B 3P 2 R 400 3B G N 52. 80% —102. 76% 246 T 4K i
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Physiological & ecological effects of companion-planted grow seedlings of two

crops in the same hole
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Abstract; We have developed a companion-planted grow seedlings technique, based on the plastic hole plate method used
for large-scale crop seedling production, for growing gramineous crops in combination with target crops such as cotton,
rape, tomato, and peanut in the same planting hole. This new grow seedlings method takes advantage of the fibrous root
system of gramineous crops to keep the root system of growing seedlings tightly bound together, thus preventing damage to
seedling root systems during removal from plastic hole trays and mechanical transplantation into the field. Because of its

superior suitability for mechanical transplantation, the technique increases the survival percentage of transplanted seedlings,
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shortens the post-transplantation convalescence period, and improves target crop quality. To elucidate the mechanisms
responsible for enhancing crop seedling quality when two crops are grown in the same hole, we studied the eco-physiological
effects of the new technique on soil microorganism quantity, enzyme activity, and root secretion, as well as target crop root
vigor and soluble sugar and adenosine triphosphate leaf content. Wheat, maize, millet, and sorghum were used to promote
seedling growth of target crops such as cotton, rape, tomato, peanut, peony, and tobacco. Seeds were sown in 532x280
mm’ plastic trays containing 200 square holes with soil as a substrate, and the resulting seedlings were grown under natural
light conditions at 20—30°C in plastic sheds. When crop seedlings were companion-grown in this fashion, the number of
bacteria and actinomycetes in the matrix soil increased significantly—by 52. 80% —102. 76% and 34. 11% —76. 48% ,
respectively—and the number of fungi in the soil decreased by 44.33% —56. 14% . Soil enzyme activity also increased
significantly; for example, increased activity was observed for dehydrogenase (30.57% —66.37% ), neutral phosphatase
(38. 17%—54. 37% ) , invertase (23. 74% —35. 04% ), and urease (60.25% —85. 47% ). At the same time,
significant decreases were detected in root exudates, including 2 ,4-di-tert-butylphenol (32.80% —51.65% ), 2,6-di-tert-
butylphenol (36. 60% —56. 59% ), dibutyl phthalate (10. 42% —49. 99% ), and methyl palmitoleate (25. 62% —
55.59% ). Root vigor and soluble sugar and adenosine triphosphate content in leaves of target crops increased significantly.
As a consequence, root weight, seedling weight, and lateral roots of target crops increased; these results revealed robust
growth , strong photosynthetic capacity, and greater reserve power, which laid the material and energy foundation for quick
regrowth and enhanced survival of transplanted seedlings. Among treatments, the most favorable results were obtained for
cotton-wheat, cotton-millet, rape-millet, tomato-wheat, tomato-millet, peanut-wheat, peanut-millet, peony-millet, and
tobacco-millet combinations. In conclusion, the quantity and colony composition of soil microorganisms was improved when
two seedlings of two crops were companion-planted in the same hole. This soil microorganism enhancement may have been
the primary cause of increased soil enzyme activity and decreased accumulation of detrimental root exudates; it would help
reduce crop auto-toxicity and improve soil nutritional conditions, thus boosting target crop seedling quality. Soil
microorganisms play an important role in soil nutrition transformation, organic matter decomposition, detrimental material
degradation, and soil fertility recovery. In addition, they can produce growth stimulants and antibiotics, which stimulate
crop growth and suppress growth of harmful microorganisms, respectively. The improved soil microorganism composition and
increased soil enzyme activity observed when seedlings of two crops were companion-planted may be related to additive
effects of root system exudates from the two crops; both crop type and nutritional situation may affect the quantity and type

of these secretions, which enhance soil microbe quantity and soil enzyme activity.

Key Words: companion-planted grow seedlings; soil microorganisms; soil enzyme activity; root secretion; seedling

physiological characteristics; seedling quality
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Py e A SO0, AR W & B 9V E 4 i = B ML, AN [RIVEY T 4 E B BRI AL RS A%
PEALRL AR
1 #REFZ®
1.1 5t

K 532%280mm* HAF 200 J7IEAL, FLA% 24mm, FFLAE 10mm, B /K 1 FL42 0. 8mm, fL & 45mm B £,
FHALAR Smm 2247 (0 28 (%) 18 - ABOCHS B, 3 0 i B 4% FH 45 £ XK DR, AR LR A H IED A B VEVE Y A
F45—H0, 858 6 A BIED AL, B4 B MED A B AAEXT I RIS P A R A T2 1, A EE 10 8, F
B R 3d B 1 Wk A IR E SR, SRR AR B FE I 7E 20—30°C , ASRE IR,

F1 TEENFHHEBALES HRBLE

Table 1 Experimental treatments of companion-planted grow seedlings of two crops in the same hole

ST Code

A B C D E F
TUH Item ™ —— . ™
Liigia Rl el pide L Pt
Cotton Rape Tomato Peanut Tobacco Peony
HAREab R ALARIE+/NE  BLlsE+/NE  CLFEi+NE DLAEE+IE  ELR+AT FL A b+ F
Mutual aid Treatments A2 AR+ K B2 .+ T C.Fh+4Aa1 D2.fE+ K

PAEXS IR

Monoculture contrast
HHH
Grow seedling stage/d

A3 MR+ BT
A4 RAE+ R B

A0 AR

30

B3+ R

BO: 12

50

C3 . F A+ R

CO: Ffi

50

D3 e+ T
D4 AEA +E 3

DO fE4E

25

EO : %

50

FO . 4}

50

1.2 JEmHYS R
1.2.1 +XERMAEY

NE H RS BB R IR AR AR AR R R BB SR IR AR s RS T IR
(Martin ) 55 F5 5 VAR R TR AT 15 5 B2k DR FH O R8s [ — 5 A U R P AR R IR A 7L ), S5 5RLAT: g F &

Jir & B R (CFU/g)

1.2.2  +HEREETE

i SR PSR T TTC 3 JEU A2 ; e AR I A BT A3 2 1 00 5 5 DR BRIk L (3 2 4R

AT SR FH AT 2 =5 L g 232

1.2.3 RESWY)

(1) WESWPHRIC SR FISED W EMUSR R, WS AT S AT WG Rk e,
WCEEAR PR HIRARE, K040, 33 40 B+, AR EUE 500¢ T =AM, ILA 1000mL /) 80% ZB% , & THEIR
¥ 24 h(180 v/min 25°C) , B&5 1 38 (e 3F L& W R IEAC) , SR FEERE 28 R AN Lk AF 2 10mL £ 47
(42°C) ARG W, RIS 10 M ER R i 10 NMEE MWERFIRIGR SRR E 2+, /8L
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LA EE A B EE SmL, B 28 & IR A A 10 mL 5, FMA 3 mL FEET28 % A A 10 mL
A O HF R A 220, FH 0. 22um A HLIERSGE RS , FH T M 808 (3% (HPLC) 437 6

(2)I¥#5iA57  HSEE DIONEX 23] ultimate3000 =8 AR RN, 2,4- 80T ZEAW 2,6- 5T 3
Wy AP R T EE 9-16 BRIGHR T ES AR & A0 7 2 44 th b 50 K e B A R A BR S w440, A, (o3
o, 92 [t 28 7] ( Dimark ) 5 K ALK, &8 CRHBZEKHLE]

(3) @ikt SHBHESWE WA LUE R, @i Acclaim 120 C KA (Spum,250%4. 6
mm) , i ER (2 25°C) R as . S AR 28 s R I G . BRI AF I 190—400nm SE5MGTHE R, i sl
AHAE B :0—5min A F B BE AR A RS 1L R 95% —100% 55—20 min P HI LR FETE 100% 520—25 min P HT AR
FEARAE IR A 1009% —95% 525—30 min PN H EEME AR HFAE 95% , i ;1.0 mL/min,

(4) PRUERIEAITECH]  MERAFREL 2 ,4- U BUT 32K W 2,6- BT EIK M AR —H iR — T W Al 9—16 fiK
TR PR A5 0. 5000g #1500 mL 25 )i, W B E 28 5 R 195 RS 4 Ao s W B2 450 1 o/ L IR
B PRSP R F A B 2 T B R
1.2.4 ATP &

S WA W RO (DOCR-POCREREL) 7 4140 ATP 4R BCR T pH 18 7.8 W H & lt-H &M E R4
PALIOE T (4 1 mmol/L EDTA |1 mmol/LMgSO, .1 mg/ mL = iiEE M) , b ATP K Sigma Co. 77 i,
Ay ATP % T 20 mmol/L Tris pH {H 7. 8 MYZE v, 1E A ATP A , H] FG-3000 B &GRS T | %
AN RE A 25 °C IR A F kAT,

1.2.5 WRARWEN

FERLELS MR IR R TTC kil ™
1.2.6 FIEPENE S =

BEREEUS ARAR B TR, R L ok
1.2.7 4hfis

T ARV 10 B, 23 100 AR e B MR 2% v, SROF I (EL
1.2.8  BSIRAAEWIAIZE

B IRATE S A S IS P OR B A7 DR BTG KA 22 e R ) A% R O S 2 1 BT 1 R
2 GERSW
2.1 AS[EAVEY W [R]EAE B R 4 S A Mg 5

T Y R A A R (B AN A, A R HEE SR A A WU R A E YRR )
1653 % )y T 5 B2 A, 91 LT DLy A 2 KO 2 i 2R 28 DT 9 ol s J el A 4 A &, B VE B
KO IR O R LR R R ) SR R, 3R 2 T UL R TR A RN A Y L
VEYI AR 1 W5 T 8 v R MR AN SR B L A B RN R B R Y e R R, L
B E AR, AT, Y b BRSO S A R B v B 6 T A A R B 40 R R
PRSI S HL A B BN, A R AR R T RS 2R R MG AR BT K AR B I R O B n | Tk TR
B 5 E R B Y LU AR S VEYI P OR TR AT B VR R RIS TR R R A BN T 40 R
TR B R S AR R ), A R TR ARAE R A e
2.2 AN[EVEY A [R] AR B R 3 i A Sl T A 1 5

SR I P 5 SR T R VA DG, B 10 DR N T AR e S e - 38 e A SR 1) ) R
[ e R A 8 LR S Ll e w0 A S W R 2 e e 3 A R R ke L Rh AR SR IR e R T
SFLTE M35 AT 2 v R R LR KO 5 -8 PR R I e 412 2F 1+ 458 P LB A & WK A, A BOVE W BT e R
FITCHLASHE S 223 Al 0L, &AL BRAL AR [RI VRS 1 TR) AR B 1 34 b PR B B i R i T AT 4
SRR X O B R AR GRS T AR LI
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Table 2 Effects of companion-planted grow seedlings of two crops in the same hole on soil microorganisms

QbR +HERAY Soil microorganisms/ (10° CFU/g)

Treatments 4l TH Bacteria HA Fungi T Actinomyces
A0 1547.64+8. 68¢ 96.56+0.36a 164.47x1.68¢
Al 2836.15+10.83b 46.67+0.24b 286.23+1.87a
A2 3056.58+9. 12a 47.92+0.35b 274.61+2.02a
A3 2794.62+9.35b 46.36+0.26b 281.54+1.64a
A4 2694.12+10. 84b 42.35+0.23b 220.57+1.87hb
BO 1468.47+8.50b 86.13+0.26a 156.28+2.13b
B1 2423.25+10.23a 42.51+0.35b 247.24+x1.74a
B2 2546.26+10. 16a 43.35+0.24b 245.64+1.93a
B3 2458.47+8.50a 45.63+0.36b 251.28+2.03a
Co 1634.54+10.31b 83.15+0.26a 145.94+2.15b
Cl 2497.52+9.07a 45.87+0.32b 240.02+1.84a
C2 2567.38+9.05a 45.16+0.26b 242.67+1.84a
C3 2501.35+9. 16a 44.91+0.25b 243.35+1.78a
DO 1657.62+8.57¢ 97.53+0.33a 162.48+1.58b
D1 3236.25+10.53a 45.65+0.34b 284.25+1.65a
D2 3016.35+9.35ab 46.95+0.25b 276.73+x1.82a
D3 2874.65+9.45b 47.26+0.32b 286.75+1.46a
D4 2894.45+10.32b 45.37+0.31b 267.56+1.65a
EO 1069.26+8.90b 86.13+0.25a 135.85+2.35b
El 2168.06+10. 15a 46.15+0.26b 223.58+1.93a
FO 1262.45+8.34b 79.61+0.23a 135.67+2.32b
F1 2315.6749. 16a 42.61+0.22b 238.35+1.98a

VA S A AT, RIS [6) TR A 3R 22 508 5% S35 KK

®3 FREMFHERNEES BEXERTIEEFENZT

Table 3 Effects of companion-planted grow seedlings of two crops in the same hole on activity of soil enzymes

3R Soil enzymes/ (pg/g T1)

by
S e R oy R
Dehydrogenase Neutral phosphatase Invertase Urease

A0 2.65+0.08¢c 25.46+0.25b 606.42+8.68b 1316.03+15. 64c¢
Al 3.97+0.05a 36.97+0.23a 796.98+7.87a 2479.77+14.67a
A2 3.60+0.07b 36.06+0.26a 774.75+9.02a 2215.25+18.02b
A3 3.62x0.05b 35.18+0.23a 768.61+9.64a 2397.57+16.34a
A4 3.46+0.07b 36.15+0.24a 787.74+8.87a 2195.46+14.65b
BO 2.37+0.05¢ 24.13+0.26b 556.28+8.13b 1465.54+12.51b
B1 3.67+0.07a 35.87+0.25a 787.27+7.84a 2475.26%10.57a
B2 3.26+0.05b 35.35+0.24a 745.64+8.43a 2346.54%15. 16a
B3 3.45+0.08ab 35.63+0. 16a 752.48+8.13a 2414.48+15.50a
Co 2.54+0.06b 23.15+0.23b 545.91+8.02b 1334.74+10.37b
C1 3.72+0.07a 35.82+0.22a 680.72+6.84a 2475.58+12.27a
Cc2 3.68+0.05a 35.16+0.23a 672.77+8.24a 2467.35+15.15a
C3 3.75+0.07a 34.91+0.25a 673.75+7.58a 2381.37+14.26a
DO 2.64+0.05b 26.55+0.26b 594.48+8.65b 1448.64+12. 18¢
D1 4.12£0.07a 38.67+0.24a 786.23+7.85a 2516.15+13.53a
D2 3.98+0.08a 37.92+0. 15a 774.64+8.02a 2456.58+14.72a
D3 3.89+0.06a 37.36+0.24a 758.54+7.68a 2394.82+13.35a
D4 4.02+0.07a 37.35+0.21a 769.57+7.58a 2494.52+15.74a
EO0 2.26+0.05b 22.13+0.23b 535.82+8.15b 1269.86+14.90b
El 3.76+0.05a 34.15+0.23a 723.58+7.57a 2178.86+14.65a
FO 2.45+0.06b 22.64+0.24b 555.67+8.12b 1254.47+14.51b
F1 3.67+0.07a 33.97+0. 16a 738.35+6.57a 2175.67+12.35a
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2.3 A[EAEY T TR CEAE B R AR R A R

R MY S AT Y fe i 515 B M E ZEUAY T, 2,4- 8T HoRmy 2,6- BT 5k
Kl SRR THE AR IR = (2-23 25 ) IiH ( DEHP ) S5 A0 B B vk B AN R /E 9 A 4 |+ 35
TR - R A A SRR BE (5 00 3 4 mI L A AR FIA HAE B e H VR SR R
I T mT B AR R A 0 i, R RVEI P B EAE R AR B A b X AR B AR, PR
RHAER R VA M DEMG (R ) 0GE T E B R IERME YRR M (R 2) Nk T AR R 5
Wi o3 A G

x4 AAEPHRERNEEETENERTIERZD DY EEMRIT(nmol/kg)
Table 4 Effects of companion-planted grow seedlings of two crops in the same hole on content of root secretion in matrix soil

HZR 7MWY Root secretion/ ( nmol/kg)

Treﬁim 2,4-TRUCT R 2,6- T HER N PR R TR 9—16 BRIFR H Bk
2 ,4-di-tert-butylphenol 2 ,6-di-tert-butylphenol Dibutyl phthalat Methyl palmitoleate
A0 14.04£0.09a 13.86+0.06a 17.64+0.06a 9.12+0.05a
Al 7.15+0.09¢ 6.35+0.05d 10.25+0.07¢ 4.25+0.03¢
A2 8.04£0.11b 8.51+0.07b 9.45+0.04d 4.67+0.02c
A3 7.36+0.07bc 7.23+0.05¢ 12.52+0.05b 5.48+0.03b
A4 7.57+0.07bc 6.51+0.07d 10.48+0.05¢ 4.05+0.04c
BO 13.86+0. 10a 14.51+0.06a 15.64+0.08a 10.54+£0. 04a
Bl 8.65+0.12b 8.04£0.06b 10.57£0.11b 6.05+0.05¢
B2 8.26+0.23b 7.24+0.04c¢ 10.48+0.06b 6.47+0.05¢
B3 7.86+0. 14¢ 7.51+£0.06bc 9.94+0.08b 7.84+0.04b
CcO 14.94+0. 06a 12.64+0.05a 16.21+0.07a 9.15+0.04a
Cl 9.34+0.05be 7.04+£0.05b 12.02+0.05¢ 4.95+0.04c¢
c2 9.12+0.06¢ 6.34+0.55b 12.61+0.05be 5.61+0.03b
a3 10.04+0.07b 6.64+0.78b 13.28+0.07b 5.65+0.04b
DO 15.14+0.09a 14.56+0. 06a 16.64+0. 06a 8.97+0.05a
D1 7.45+0.09¢ 6.75+0.05d 9.27+0.07¢ 4.45+0.03cd
D2 8.54+0.11b 8.01+0.07b 9.05+0.04d 4.62+0.02¢
D3 7.32+0.07be 7.14+0.05¢ 10.62+0.05b 5.22+0.03b
D4 7.45+0.07be 6.32+0.07d 9.68+0.05¢ 4.13+0.04d
EO 15.23+1.90a 12.05+0. 06a 15.94+0.05a 9.57+0.03a
E1l 9.65+0.06b 7.64+0.05b 8.45+0.05b 4.35+0.02b
FO 12.61+0. 04a 13.35+0. 04a 10.56+0.05a 10.67+0.04a
F1 6.34+0.04b 8.15+0.06b 9.46+0.06b 6.47+0.03b

2.3 A[EAVED P R AR R R E AR A B (Y S

5 A0 A B AR L H A AR R R AR R T H BRI AR RS D R Rl R A
ATP o ML TSR T AR S /NZE A 7 EAR R TN AR B AR AR S K R BR EAE R, AR
4o HBOVEPIAR R Jo5i , Rl A ATP 2 i S i 001 H R 3 DS RE D AR 5 fE
B2, W HBHEREE G BUE T WA RE LR
2.4 ARWERIPES RSP B EAEXS B I ER 2 R B 5

5 UL AN B R AR R A R L H PR AR AR T H AR iR AU HR K
BT BRI S 4, FoP R NAE T EAE T i, B Y4 i R PR B e AR AR
T EERNRS, SRR R AETERE S ATP SRR RS —B(R 4) R mREAR
B, AR A 86 T REEE RS T el S i ATP S iR R T
2% AT HARR R R ] R TR R KGR R

~N
b

{
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Table 5 Effects of companion-planted grow seedlings of two crops in the same hole on physiological characteristics of target crops

X H Observation items

'1‘r£i%ms LR QRGeS ATP it -
Root vigor/ (pg-g™'+h™) Soluble sugar/% Adenosine triphosphate content/ ( nmol/kg fif 5 )

A0 465.29+19.48¢ 4.67+0.45¢ 1559.34+12.36d
Al 715.62+25. 14a 5.56+0.41a 1895.16+12. 64a
A2 652.47+21.64b 4.79+0.35bc 1687.68+14.15¢
A3 678.15+18.64b 5.53+0.48a 1869. 15£10.21a
A4 650.65+23.51b 5.02+0.53b 1795.58+15. 64b
BO 426.52+20.26¢ 4.06+0.42c 1264.67+9.68b
Bl 554.63+23.34a 5.43+0.35a 1565.25+10.04a
B2 563.14%20. 16a 5.24+0.42a 1536.24+10.25a
B3 503.72+19.16b 4.34+0.42bc 1353.24+9.55ab
Co 412.67+23.51c¢ 3.97+0. 18¢ 953.35+8.34c
Cl 538.68+20.67a 4.91+0.21a 1257.57+8.26a
c2 537.74+19.53a 4.95+0. 18a 1268.41+10.02a
C3 495.85+20.12b 4.48+0.17b 1069.37+10.21b
DO 456.16x18.64c¢ 4.64+0.12c 1425.37+11.24c
D1 645.34+19.62a 5.62+0. 16a 1798.16+12.51a
D2 587.43+21.63ab 5.05+0.15b 1587.64%12.15b
D3 632.64x16.81a 5.54+0. 14a 1769.15+11.21a
D4 595.57+19.49ab 5.44+0. 16a 1695.52+13. 62ab
EO 458.47+20.34b 3.75+0.15b 1035.84+9. 15b
El 587.52+21.04a 4.65+0.17a 1435.27+8. 64a
FO 431.25+16.57b 3.98+0.12b 1364.18+9.65b
F1 597.62+18.67a 4.63%0. 15a 1675.13£10. 64a

®6 ARIEMFERNEIEEHX BIEM S E RN

Table 6 Effects of companion-planted grow seedlings of two crops in the same hole on seedling quality of target crops

JHA I H Observation items

Ab T R B MIAR AL T B IRAFE 1/ d Zil/d
Treatments Root fresh weight Lateral roots Seedling dry weight Survival stage from Convalescence after
/(g/BR) /(No. /¥R) /(e/FR) seedbed transplant
A0 2.38+0.03b 24.35+0.13¢ 1.89+0.0l¢ 7 4.7
Al 3.06+0.04a 28.64+0. 15a 2.39+0.02a 8 3.5
A2 2.68+0.03ab 26.92+0. 12b 1.98+0.03be 8 4.0
A3 3.04+0.03a 28.36+0. 12a 2.46+0.02a 9 3.6
A4 2.76+0.02ab 28.67+0.13a 2.05+0.03b 8 3.6
BO 2.45+0.02c¢ 28.57+0. 12b 2.13+0.02c¢ 10 5.2
Bl 3.27+0.03a 31.23+0. 14a 2.53+0.04a 12 4.0
B2 3.24+0.04a 31.56+0. 12a 2.62+0.04a 12 3.8
B3 2.74+0.02b 30.16+0. 13a 2.27+0.03be 12 4.5
Co 1.84+0.02b 21.38+0. 14b 1.34+0.0lc 7 4.5
C1 2.05+0.02a 25.17+0. 13a 1.43+0.02b 9 3.6
c2 2.16+0.02a 25.62+0.13a 1.68+0.02a 9 3.6
C3 2.04+0.03a 24.38+0. 14a 1.42+0.01b 9 4.2
DO 2.51+0.03¢ 25.32+0. 14b 1.85+0.01c 7 4.5
D1 3.34+0.04a 30.64+0. 13a 2.37+0.02a 8 3.5
D2 2.87+0.03b 28.92+0. 12a 1.96+0.03¢ 8 4.0
D3 3.28+0.03a 30.36+0. 12a 2.45+0.02a 9 3.5
D4 3.08+0.02b 30.07+0. 14a 2.24%0.03b 8 3.5
EO 1.44+0.02b 31.64+0.13b 1.12+0.01b 5 5.8
El 1.96+0.02a 39.85+0. 14a 1.54+0.02a 6 4.2
FO 2.68+0.02b 29.01+0.13b 2.15+0.03b 8 5.4
F1 3.12+0.03a 32.64+0.12a 2.61+0.02a 10 4.3
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3 IhE5ITE

MAIR IS 25 REEA B, AFEVEMP G R EAE B W& T B EW AR R TG 7 ok B ol i de i & 2
ATP Fig 9T B VEY SR S | S AR Z, 1 B A VR & i S R A TS I A R 5 22 I A e, 3R
AR SE P ARAE+/ N MR+ BT R+ B T B+ N T+ T e+ N A+ BT HE+
BT M+ TR B (AT A R T KRN i 0 RS P E I TR T T
ANFEVEDIR TR ARG /NEE | SR A AR SR ] T AR KRR AR K BT DUASRES N E )
WA VX EAER ) X T AE S TAET M W 38 T & B i o B R 2 4 ol 98 A0 R S 2 T A
N, B AR AR (R 2) OB T A R (3R 3) MR T RHESR A AL Y
B4 B> T B T 2 4-TURUT IR 2,6- BT A AR R T S A 9—16 BRI H
BRI A B (R 4) W T R HER 0 0l T AR A S R A SRR &, RIRIEY) RV AT
ISR VED BOAR 2R 15 1, ok S0t W 2 A Fn S L B i RO A e i A B E RO XA
SFU IR I/N /TR IE R GE ELA IR B IR W A, SRR T /IN 2 R ORGP A A g
USRI SE NFE / ROKIAIAE LAG B 2R 43 WA AR A AR S 08 45 M1, AR 2R AR IR 305 24 R A i AR i, s S 5
g P E R A ) S 3 T A A

REBANEYEBAFAER R ALY R A B AR, HF 9T R B A 2 VR &0 Ve 7 A 1 AR i
A —AFERA T AR AR R W R R A A B R, S 8 A RO R SRR
FARIR , - ik RIS T RE AR M T R, RIS YRR, £ AR S R G0EAL , (0 i E IR R AR 0 A K,
BAVEIAR ZR 76 JIBEAIC e SOD 3 1 B 2 28 5 s I I e ) MDA 5 2 R 40 5 A o) 35 1 348 o 8 A
PrpoetE FRE 1 PN I AR SR AR, A8 A B VEAT BRI, - SRR B A A R, 40 R
TR T A 2 R, A B B TR T TREARE AR R TS M R AR LG, A I 9 RAR o T S ) £ 3
R TG ; - YA B | M 2 TR (. (0 - S IR i TS TR I AT 8 0 A A R O e, A
TR I 2k P I R R A 1, S I 5 A 7 T PO 3 B A AR IO DA B W S 0, TR R
R, LSRRG R S BN TS L AR A A R SR, 2R WS A RS g 0 R A R
W %, S R IS IR] S Ma AR AE A AR A K | I it 25 T foge i i) S RS 38 FH 30 386, A A o6
HR SALFEE KRN CO, W EERRAR, ZeHu = 50 BRI AT IS e vh & A SRR R = TR %5
24 P ALY 5, 0 UE B AR AT I M4 B XA AE R 5 2 S 4t AR P AR 3 VR 3 U A AR A6 A7 e AL R A
., EERWEEYIHIIET 2,6 - T FLAEE AR 2K iR — H S 2 ALY FRAE 50—500 wmol/ L ¥ JEE 7
PIAL BRI F G0, TRk . SRR M b B T RIAR AR IS A BB A N AR R A
P 35 7 A o SR, Lt Ak R e 3 A 48 i R Ak R i 1] f 00 4V B, R S R AU B AR R L L 0.5
mmol./ L ¢ B4R — H iR — H R AL BE G 1, 340 T AR PR il A= 9 e it ARG B TR K B4 T 4 AR
Ko, 2R T I ARIE R T IR X TR T B A B A 0 A B I B ARk o e
FH. AR A R VRS P TR] AR W B PR T 2, 4- AU T B8 2, 6- AU T JEAEm AR TR TR
M 9—16 BiIATR F Fa) Bife b LR v B T AR faE , AR T Ak, R PriiaR R 50y &
TR, TR AR, rTRE S N AR G T R E A I T R Wi R T E
VIR A3 A 56, 2 TR0 AL BE O [ 6 ¥ TR X EAE 3 B A A mT LA AL 3 M 4t b, 4 w8 - 36
A=W I, T RES A AL B R [RIVE DR 2R 0I5 A B AN 26, PRAPE P00 288 DA 35 R0 2540 T R M AR 3R 4%
WA P B AR S ST M 38 - S R R R S A
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