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Abstract; The experiments were conducted by planting in the field and pot-culturing of 2 year-old Mongolian Pine ( Pinus
sylvstris var. mongolica) seedlings processed with Pt mycorrhizal agents, ABT rooting powder, HRC water-absorbing agent
and GRR plant development and growth regulator. The effect and function of the biological agents on survival rate of
seedlings were studied by measuring height growth, biomass, roots, net photosynthetic rates, transpiration rates and water
use efficiency. The results were as follows: (1) Pt, (No. 3 mycorrhizal agent) , ABT ( ABT rooting powder) and HRC
(HRC water-absorbing agent) had significantly increased survival rates of seedlings, which were 29.3% , 23. 6% and
9.4% higher than that of controlled seedlings, respectively. But the GRR ( GRR plant development and growth regulator)
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and Pt, (No. 1 mycorrhizal agent) had no significant effects on the survival rate of seedlings comparing that of untreated
seedlings; (2) Pt, and ABT had enhanced the growth of the fine root( <2mm) , which were 34.72 and 15.18 cm longer
than that of controlled seedlings; the regression analysis had showed that fine roots quantity was positively related to seedling
survival rate, which indicated that enhancing of survival rate of seedlings was achieved by increasing fine roots; (3) The
heights of the average individuals with Pt,, ABT and HRC were 2.2, 1.5 and 1.1 cm, respectively higher than that of
untreated seedlings. The dry biological mass of average seedling was 1.73, 0.72 and 0. 33g heavier than that of average
untreated seedling. Lengths of needles, the single leaf area and leaf quantity of a single seedling were 1. 54cm and
0.096cm, 0.188 and 0. 116cm” and 31 and 23 bunches, respectively, higher than those of untreated seedlings, Pt, and
GRR have no effects on the height and dry biological mass of average seedling; (4) Pt and ABT also improved effectively
leaf physiological mechanism of seedlings and increased chlorophyll and photosynthetic capability and water use efficiency,
and the other biological agents had no effects on the seedlings. The biological agents enhanced the survival rate of
Mongolian pine ( Pinus sylvestris var. mongolica) in the sandy land by increasing the growth and physiological

characteristics of the seedling.

Key Words: biological agents; Pinus sylvestris var. mongolica ; sandy land; survival ; growth; physiological characteristics

RERMA BB ERNEMNERZ —, Bt R b 2 E A bR 27. 3% , i
78.8% s AifE T RE TR . 7B T RE T RIX A, Tie 1 Ab 5 1 B2 5 B4 1 5 T ARG 56. 6% ),
KIALIE, BT AT G B &R, (520 X A R gh e 55 19 28 A8 PR B SE AL, il 7 b T 8 oK 13
% BB R R SBOE RS A = 1T M, 2B A T KRR g BB skl A A R R
P X B AR I, LB & (AU AR R AT RS R R A AR I — , T B B A R B 2
ZH X B AR IR BT sE AR BRI BN A ST B . B B TR FR A% O 1) B SR 1 AR LT , BRI TE
T HbE A PR PR U L At b, Qo] B R R o ARSI B R 1k X A S ER B R R 38 VAT S M E B ST
B,

HEF-#i (Pinus sylvestris var. mongolica) /238 E = b X B H K ) T Z R AP 2 — , A i T 5 L i 55
WY R AR R R IRERET . Bl TRV AR —, 2 R80K, B &G 7B pod a4
S 1 AT RAER R IO U H PG JUHE A 3t T R X TR Y, 2430 IX R SR Ko T R T RS M
FRRERFEETERR 6 5L L BEFERNT R, IRERR IR, T IRARE , 3% Lo #0114 & ARBLTE i 3
BERRHI R o 1% X 3t Fo R FIRRAR /N S AR R M AT A AN L4 AR B 2, i LTS R AR, 5 &
JRAS TR , 02 23 X TG B Eh W X AR 2R 0, A A T e i R 3t B S B I R Y . AR LABT AR AR
i KA KR R A K V15 590 5 A W 30 B R R A R R B R AR P S B R Y X
FEERFZH, AW IR B2 B R AR E MBS TR SR AR A K S TSR LB . AT, X8
WFFT I 2 K 2B dE R A RIS R AR R AR KA Y B 5 5 AT T IREMSR, BB RA T B &R
T FFE R LR 5 TG PR o O T B A bR A 40 o 90 A U b AR W5 5 PR T A L PR SCSR , A9 L3R P B
HRF  ABT A= AR 155 2 WK AR 7K R FAE A 4 155 7] 48 B A8 1WA ¥ b 3t AR I 7 TD A9/ R ONE , 970 25
o 7 FLAH SR AR FIMLIE , Dy B I e T A b DX K TR S A A AR AR B 4P AR Y B i BOR SR AL BB AR 418
1 HRBEXSHES*

1.1 BT X AL

TR0 b BT PN 58y AR 0EE T B MRS L H PG IR A B SRS AR mE A, SRR 0 U b i P AL A e X, 2 LAY
IR HE X o MK 650m A4, Hb IR AR AR A 43°13705"N 180°12'13"E, J& ¢ T B KA. - FHR IR
3.5C, =10°C4EFRIR 2996°C , - KUE Jy 3. 4ms ', 4 F- /K B 344mm , £EFRFEK B 7E 200 ~400mm 2 [8]
AREf) , AEFE R & 2200mm, K FEEFER S, H2ERWER 75% UL, HEARD L, DIEEVRS &
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$#0.615% ,42 N &8 0.0331% ,4 P 53 0.0138% , KT K 1. 654gem M FI& /K& 19.33% , H Ak &
15.85% , BE LB 26.23% , B BEER 32.27% o FEEAEBA AT IR H M )L ( Caragana korshinski) | 1 - %
( Bothrcha ischacman ) . [ ¥ ( Ponnisetum cenlrasiatium ) | 2 ¥ ( Aneuroloepidium chinese ) | ¥» & 41 3F ( Stipa
glareosa) WEAEE (Artemisia lavandulafolia) /N33 )L ( Caragana microphylla) . K4t 3¢ ( Stipa grandis) |53,
EC4&F3F (Stipa krylovii) J&E3% (Salsola collina) #8345 ( Halarylon ammodendron) F1¥P#) ( Salix pammoplila) 285
A

1.2 ARG

1.2.1 HEAR

1E 2006 4 4 A M EAOE R #BER Beskig A i 5 e i 19 Pr AR (1.3 5) (ABT 3 S 4 MR #3 F1 GGR6
FEW AR5, R e YA MOl R 2 B 5T Be 345 45 SE 36 Fr 75 (19 HRC UK /K 5], P ARSI SRk IR &,
PPk B REAR ; ABT 3 5 AE MM EC A S00mg/ ke BEAR VR ; HRC WK OR7K 3R 7 B LMK B2 100mey/ kg (1 b 38
B ; GGRO AHY A= R 37 H & TR AR AL 100mg/ ke NEEARR . Pt AR5 (1.3 5) \ABT 3 S 448 HRC
K57 \GGR6 AH M A= < 835 55 A B SR K s X R, 384 < P, (Pt J(ABT \HRC .GGR A1 CK,

RIGFTR M 2 AFAE AR R B BRI X 100km FRIT 7248 [ V0 3 MW 5% i S5 B Mk 37 i 1881, X000 BT 6 B
BIARA KR 2, H AP AR5 15, 60m, F-3 48 g —RMARER 8 ~ 10, EARFIK 12.3em,

[F4E 4 ARFTBMAENRE ., HERB BRI HEH#T,3 ~NEE,S MER, 3L 15 Ml
INK, BRI/ X FE R, 600m” ; B b 7 2R B R FR IR IF I8, TR 25em, 2B, £ 1 58 30em, JK 78
20cm, Y [E) R 3m, Y R RgJLAE ] o i BRI BTG B X AN [ AR 490 ) 300 Ab 3 v R AT AR . AB T 5 M
2, EARACH S B B ARAE , DA ORI o
1.2.2 Z#RiR%

AR 5 [R] 3 [F] 25 AT, 1ot 5 7E ARG T P IR AR B e JE s 5 19 , X80 BT 5 A 0 11 390 A
ARG HENRAH R . AFFTHEF IR 1, FFRA DB K L, BRI R WA N 35em, EAOER
2573 30cm, T HE&EHR 20em, ZIKAE BN Lem fLF| T&EK, BB HIHR S MER, B3 vk, B
915 #ko TRE B AR I3 ZE R AT RS ERKSE . RATPK B R AR .

1.2.3 FZENETH

AR AR PR <X R (1 AR AR BT AR RAEAR I E , F A KIS AR (om) 2 (em) (F
A (em) AR ( >2 om) FIZIHR( <2 om) , ARHERIR/N DX P BB AT 5 AP H AR 50 , 8 30 Bk AR #E1T
Wi EARAC RS VAR (BT EE (om) FIET I B8 BE (em) BARF-HAGE AR i AR 3 b 3 T R AR T it
H (g dry) , XEFEAR I E REAERKFTERE M 10 AWIH#HITH.

A FRFERR X R T Y B AR BT A BRAE AR I E ,9 H R R B B AT M AT MR & B E , W E 7
B L BEIERIR AW 5 R Li-6400 B #5300 & 1R FITUE ST (3 LI-COR /A A7) X 2447 A A 3
BRI AT 6 A RS (P, pmol »m ™% s ™) FIZE MR (Tr, wmol -m s ™) M5E , %68 A FHF9 A LA
HIE B R ST G 78 M B AR 1 H AR , H AR LB (a1 E 2 8:00 ~ 16 :00 , B [E][E] G R 2h, B A ok
U, BB 3RS A 1500 wmol -m s HIXHBEE N 60% ~70% , IR EBEE K 23 ~25C 2Z 6], CO, ¥ Ky 360 ~
370pmol -mol ~'  FFYRIAE 3 ~5 Fr4tM, R IMEE R 3 1k & MM AR A HEK AR E ) AR

A, =2L(1 +7/n) /(nV/mL)

K, A, FHTER (em®) L EHHKBEE (em) ,n R B AT MRS n =2,V R4t iR B (em®) . Horp4t
MK LSRR R, AR V BRI R 77 R FAAR Sk

7K AT AR ARG & MZE S W E 1 R 55 WUE = P/ T
1.2.4 SEitor#r

ARSI 22 R B Microsoft Excel F1 SPPS13. 0 8k {4456 #4T , I Z i A Z E HLE o HIR A . H
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K I 25317 (one-way ANOVA) Fil Duncan £ E %5 ( Duncan’ s multiple range test) ¥,
2 ZR5H5m
2.1 R[RIRIGAIN 1 AR BT 2R e

T AR BUE R 5 0B 8 AR S BORG T 0T B R, Wt AT R IE 3% & = are /x, B4R 5%
BT RIERERUE K RIS RIATH EANT B (R 1) o 2R I, R [R5 403X 08 AR e
MRS A BERW . Py AP AR BUE 355, By 5 ABT AbBSIE H 22 A B350, 5 H B R a3
Bk Bk 8.2 K (P<0.01) ;ABT [5] HRC £b3 (8] 22 735 3 8.2 K F- (P<0.05) , i [7] CK.GGR #l Pt, 4b3
2RI B K ; CK GGR il Pty Ab3H 2 [B] B ARG RIA BE 2R HP Py f1 ABT 23 i A
153853 51 FU X FRAL TR 29.3% F1 23. 6% o XRS5 R 5 R Tl A Wl 70 42 5 HL B AT RGBT 28 AR (DAY

§ﬁ%[9,20,24,25] .

F1 FEHFLEBNHEDRBEFRERERNEERERRY
Table 1 The survival rate (X) and coefficient variation CV of seedlings with different biological agents in the field

Kb 3 Treatment Pt; ABT HRC CK Pt, GGR
X 59.37 £8.36aA 55.56 £6.51aA 51.17 £7.30bB 41.60 £6.11cC 40.96 +£5.58¢C 40.69 +£6.74cC
Ccv 8.63 7.65 10.21 9.46 7.56 9.84

X 2835 % Average survival rate; CV ;38 5 R % Coefficient variation; Pty ; Pt; BH3 7 Pt; ectomycorrhizal fungi agent; ABT: ABT 4= ¥} ABT
rooting powder; HRC ; HRC W 7K 5| 4b 3 HRC water-absorbing agent ; CK ; % Bt Control ; Pt, : Pt; FH3 Pt; ectomycorrhizal fungi agent; GGR:GGR 4
H: K 8955 GGR plant development and growth regulator; [F]47 AR [6]/NE Fn 4k B 6] 25 5348 .3 (P <0. 05) Different small letters within a row
indicate the significant difference among different treatments (P <0.05) , [F7 AR [FKE F Rk F R 2 5 8.3 (P <0.01) Different big letters within a
row indicate very significant difference among different treatments (P <0.01) ;3% 4 F1 5 4[] the same 4" and 5" table below

2.2 R[EIHIFX AR AR B
2.2.1 S FRRAKE

2 R, P, BEARRIAL B AR FAA B R B9 40AR A K & R B BT A AL 3R AH L 3435 B4R 8.3 7K, 1 ABT
A ARB ] HRC\CK I GGR 484038 22 53R B B 2 /K F , 3 N FUE RN B e LR AR ] . Bl ] L, 26 o 59
Xof B A S MR T A S R T AR RAE K R S, EE SR AR BB VIRR . ARNEZ 0k
EEW AR, ok B A AR RIS R S R KRR,

o T AL TR R E AR RIE M R, 3 EARKEE (X,) HRKE (X,) FAIRKE (X)) /BB
&2, ISR (Y) NEBBEZITRIEM (£ 3) . FRKE MG R E AR, B B3 R K 4R
K5 RIS R R AR, (EHAR K BE A S TR B3, T 4 AR K X IS R IRAE 5% K- BB, X H gl
HRBAR R IR FIK R F B R, AR B A3 it 358 T X 7K 2 A3 4 B IR A, R 38 T 1 AR X 7K 43
FRATHIR, 3RS T ETER L R T ERYRMR R,

x2 TEHAFLEBHHERBEFRERARERKESERER
Table 2 The length and coefficient variation CW of seedlings with different biological agents in the field

Kb 3 Treatment Pt; ABT HRC CK Pt, GGR
X 155.57 £28.32aA  136.03 £26.51bB  121.57 £19.30cB  120.85 +20.11cB  115.70 £15.88¢B  110.16 +18.34cB
Ccv 10.63 8.56 9.29 9.21 6.81 8.37

2.2.2 XMEAREKERENE

F 4 R, R RIHRIAL B B ARAE S AR BT K BE AT T R R AT M BB IR R ZE R
EWARFEAERKE, Py, A RRINEST W, HIKZE ABT F1 HRC 4038, P, B 5 ABT b3 =R A B ESN, FH
B 2 R ¥R B B 2 SR B2 KO, Py, 5 ABT A3 43 51| L XS B AL SEAB MR = BE 5 2.2 cm 1 1. Sem; 7EH#0AR
T605 5, Pty ACFR[R B TR LA B B E AT, A KB ZEME Py 403, 54 4030 2 F#RA B B EKF;
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FEEHHC BE T T, Pty AbFREEF I B ALHE, 5 HRC GGR \CK Al P, Ab3H 2 555 %) & 3 ik 8. /K, 1 HRC,
GGR.CK I Pt, kb3 6] 22 FOR @3, Horh Pty 5 ABT Lb38 435 LR BEK 1. 54cm #1 0. 96em ; M- T ARG AR LA
Pt, W3R ECAT, 5 Pt AbHE2E RSB BE KT A L 0. 204em” , B IR E R B FE4H - 40R
J5T ,Pt; JABT \HRC il CK 4b3 5 Pt, Fl GGR 25 F3A 5 B 27K £ Y B Jr i, P, AR [R] T A A AL 3 2% 57
ik B0k B E KT, ABT #l HRC A3 R 8 & 25, B EA1R CK P, il GGR b3 Fik Bk B E /KT,
i CK.Pt, #1 GGR AbH[A| 2R A B,

*3 HERBEFREARERREHEREES TR
Table 3 The regression analysis between survival rate and different type roots in diameter on seedlings planted in the field

%] Model Y=By +B,X, +B,X, +B;X;
Z B Coefficient By=-30.1416 B; = -0.8820 B, = -0.1489 B, =0.7951
HFEZREL Correlation coefficients & A3 R %X Duplicate coefficients R =0. 8861 Ry 1 (3,8) =0.836
rory = ~0.0115 t, = -0.0326
JAH % R %L Deflective correlation coefficients () =0.1615 t, =0.0563
03y =0. 6741 ty =2. 5815

to.05 (8) =2.306 2, o (8) =3.355

F4 FELAEXHEREER EERERMEVEYMOLRSTE
Table 4 The comparative table on above-ground growth indexes and biological mass of seedlings planted in the field with different
biological agents

i H Items Pt; ABT HRC CK Pt, GGR

X, (em) 16.58 +2.33aA  15.84 +2.40aA 15.47 +1.97abA 14.34 +2.09bA  13.44 +1.87bB 11.32 +1.73bB
X, (cm) 0.546 +0.153a  0.498 +£0.129ab 0.458 +0.105ab  0.454 +0.134ab 0.371 +0.108b 0.408 +0.095ab
X; (cm) 6.48 +0.93aA 5.90 +1.05aA  5.14 +0.78bB 4.94 +1.11bB 4.74 £0.98¢B 4.97 +0.85bB
X, (em?) 0.656 +0.108aA 0.584 +0.086abA 0.486 +0.052bB  0.468 +0.074bB 0.436 +0.084bB  0.452 +0.092Bb
X5 Bundles 68.2 +7.6aA 60.6 +4.1abA  52.0 +£6.6bcA 37.1b+1.5¢dB  34.6 +3.2dB 39.6 +8.1¢cB
Xs(g dry) 5.49 £0.77A 4.48 £0.65aB  4.09 +0.86aB 3.76 +0.90bC 3.61 +0.62bC 3.68 £0.73bC

X, HiAREE average growth height of seedling,X, H#bi[fi B 7% radical diameter of seedling,X; %I M4 & average length of a needle, X, %M i FX leaf
area of an average needle, X5 B4 I HEL bundles of an average seedling, Xy BARR A K44 T dry biological mass of average seedling

2.3 AL IEIEFRAE R
2.3.1 XMHHREENZ

MR REYHITOECEERN EERE, MR R SR EEYMEMRK OGS 1E RS, 2 m Ay 1
BUEARK . £S5 KU, AFEAEYHIRIXEF R SR S BN RARRR . Py A3 AR IS4

RS TREMHALEERERAHERSEITILER

Table 5 The table of comparison and analysis on needle chlorophyll content of seedlings cultured in the pot with the different biological agents
Kb P Treatments Pt; ABT HRC CK Pt; GGR
MR AR

Total chlorophyll 2.092 £0.344a 1.919+0.295a 1.688+0.201 b 1.663 +0.190b 1.697 +0.219 b 1.868 £0.229 a
content (mg g~ fw)

MRS a

Chlorophyll a content 1.153 £0.229a 1.104+0.198 a 0.942+0.133 b 0.931 +0.107 b 0.945+0.138 b 1.121 £0.180 a
(mg g~ fw)

MagREED

Chlorophyll b content 0.854 £0.117 0.880 +0.074 0.759 +0.091 0.749 +0.087 0.768 +0.078 0.747 +0.140
(mg g~"fw)

4R a/b

Chlorophyll a/b ratio 1.483 £0.142 1.346 +0.117 1.240 +0.122 1.236 +0.097 1.241 £0.129 1.291 £0.097
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R EEH2.092mg g fw, RFTA LI P FREE, EF ABT fil GGR 4b3# 2 R R EBE (A Ef1#F HRC,
CK 5 Pt, b3 2 RRB|BEKF . MR a SEITE, ARIGIFILHE KRS SR S EHME; 7EHT
ZRDEEIE,FAHEERADE ,BREREH SRR, ARAEDHFXHEER a 5 b WHEFLRA
KA E ] 22 5 8 A BB B E KT (B2 R 4 R & B SRR AR B
2.3.2 XOLEZEBHEREE N

ANEAE YR AL B R IR ARG B R B AL R B (B 1) . WE 1 AT RVE Y, & AL B AR i
JtE AR B B R EAE 12:00, TXS FRAGHR i A H BUAE 10:00, A [F] AR 4 i3RI A0 B2 B R 06 & B R o K E
AR, Eorp Pry AEHR A RHOEA R g 58, 58 T 10. 2umolCO,m s ™' s Hk Jy ABT Ab B, B KObLA
4 6.81pumolCO,m*s™" i Pt, AbFH AR B AOEA HHIF CK AhHAHZE A K, HRC GGR ALH A K
B AR EF CK b3, 43518 5. 63 ;LmolCOZm_zs RIS 72|~1,molC02m_zs_1 o AEGEE ARG HERIEE]
BXMEE TREREAR, H P, A3 ARTEE BB AL E H R R AR F KT, 7 14:00 F116.:00 #A
B EA HHR 25K 8. 45 umolCO,m ~*s ™' I 5. 52 umolCO,m ~*s ™' ; Hiyk &y ABT . HRC 1l GGR b3 , B A17E14 :00
116:00 Y& HAA 51K 3. 14.3.23 2. 15umolCO,m s "1 1.28 1. 56 1. 54 umolCO,m ~*s ™" ; Tfij Pt, I CK b
AL 5 K T B AR, #E 14: 00 F1 16: 00 Y& 4 3 F 4 5] J 2. 17, 1. 09pumolCO, m > s~ F1 0. 75, 0. 69

-2 -1

pmolCO,m “s ™

12

—— Pt;
—s— ABT 6L
10 b —— HRC
T —&— GGR =~
ol —»— Py L5
E s ——cx £
S 5 4l
5 g
= 6 T
L = 3
o %
®WogL &)
do d 2
= %
& 2+ 1=
1 1 1 1 0 | I | 1 1
08:00 10:00 12:00 14:00 16:00 08:00 10:00 12:00 14:00 16:00
5t ] Time ] Time

B2 R[] A= 4 R0 Ak B B AR R A T AR R R R i H ARk

Fig. 2  Diurnal variation of transpiration rate of Pinus sylvestris var.

BT[] A= 0 3R Ak PR AR AR AL B A OB B R 1K H A5 4E

Fig.1 Diurnal variation of net photosy nthetic rate of Pinus sylvestris
mongolica seedlings cultured in the pot with different biological agents
var. mongolica seedings cultured in the pot with different biological & & P giea a8

agents

&l 2 FEAA R A= Wyl AL B AR A T R ZE S i %8 H AL Lh 8 E 4%, Pt JHRC Il Pty Ab3E {1 AR 7K 15
BARTE 1000 35 FH A, 251K 4. 59 3. 72mmol H,0m ~*s ™' 1 5. 57mmol H,Om *s ™" ; ij ABT ,GGR #1 CK 4b
T ARTE 12 B AR, B4 514 4. 02 3. 11mmol H,Om s "1 3. 96mmol H,0 m s ™', £&AbHE A
M H R IE R B RNMESG , ¥FF A T W, GGR il ABT LbHE ¥ A FREIE R/, 40310 3. 53mmol H,0m s ™' I
3.22mmol H,0m “*s ™" ; Tii CK .HRC F Pt, 4b 38 P A Z% B % 43 51 K 2. 69 .2. 31mmol H,Om s ' Fl 2. 29mmol
H,0m *s ™' ; ABT AbHH P ARZE S H R TR Ko
2.3.3 XK G FI IR 1R

IK AR R BT THFE SR K 40 BT 7=t B RIAG &, it 7K 7K 23 R AR 3 b A iR 52K
B HERN, EREEAY 20— EE AR, HEE , Rl 1K a8 18K, B x5 b
1H F3E P RE T R o
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AR B, 5 Fh A 0 70 A B A T A I S 297K 40 1 A% 4 1. 75 wmolCO,mol ~'H, 0, Tfj CK AL FE )
SEH17K A3 FERZE R 0. 98 umolCO, mol ™' H,0; H i Pr, &b B8 1 A 7K 43 F FH 3 % 5 i , 4 3. 24 umolCO, mol !
H,0, 2y CK A 357K 43I AR 10 3. 31 4355 Pty AbFR 1 A/K A3 FAR R A, 2 0. 96 pumolCO,mol ~'H, 0, [F]
CK AbHE K4 FI FIR R AR 22 A Ko ABT HRC FI GGR Kb 3 {9 357K 43 I IR R Jy 1. 11 ~2. 18 umolCO,mol '
H,0, & F CK Zb3H/K 4 FI R EIK T AR K5 FIFRCR K B AL AR 24, Pty F1 ABT Zb3E P AR
IR FIRCR A Wi L, 72 14 BB K AH, 40518 6. 72 Fil 3. 97 wmolCO, mol ' H, 0, Tfii J5 T F4; i HRC,
GGR Fl Pt, b3 P AR 7K 73 FIFIRBCR M FF IR A W B, ZE 2R 12:00 3825 K, 40500 1. 83, 1. 60pumolCO,
mol =" H, 0 1. 98 pmolCO,mol ~'H, O, Fifi 5 7K 43Il FI A3 T [ o CK AL 3 AR 9 7K 43 ] F A0 7E 8:00 35 B B
K, 7 1. 86 umolCO,mol "' H, 0, B /5 I F I, TFE 16 :00 /K43 FIARRA LTt

F6 ATREEMHALBHEFHAKSFIALELBEITER
Table 6 The table of comparison and analysis on water usage efficiency of seedlings cultured in the pot with different biological agent ( umolCO,

mol ~'H,0)
Kb Bf Treatments 8:00 10.:00 12.00 14 .00 16 :00
Pt; 1.48£0.31 a 1.41 +£0.49 a 3.17+0.94 a 6.72+1.17a 2.96 +0.85 a
ABT 1.04 £0.45 a 2.01 £0.56 a 1.69 £0.64 b 3.97 £0.92b 2.29+0.71 a
HRC 0.69 £0.32 ¢ 1.28 +0.49 a 1.83+0.80 b 1.39 +0.35a 1.11 £0.23 a
GGR 0.41+0.11 a 0.98 +0.35 b 1.60 £0.53 b 1.22+0.31 a 1.34+0.47 a
Pt, 0.44+0.18 b 0.44 +0.23 ¢ 1.98 £0.63 b 1.16 +0.49 a 0.82+0.39 a
CK 1.86a £0.68 1.33£0.51 a 0.81+£0.39 ¢ 0.41 +0.11 a 0.58 £0.17 a

FIF /NG E R AR R R R 22 57 B3 Different small litters within a column indicate the significantly difference among the treatments (P <
0.05), means = SE, n=16

3 i

FIF AR RS R AR FRRAE S RGE IR S ML A I — KA RE R B RER, Pt HRERK
EAMME RO DEE ", Py BARTERE TV s bk b B BUS R4 MORCR , 318 T AR s
ROME TR FMEETREEFX M E R R ARMT AR, FRERENEZHRIEAYRR L1
T R SR R B 22 4%, ATAR BRI AR B AR 4, R T R A Y RIS, AR L I BB s
W E VR KR IR IR AR, 58 T X% NP A B TR CuZn SHRILRE N S E &8
R, FOL A ERIG R, i RIL R BBV, BN T R B ER, B4R S T HARMIK B SR R, R R
FRE A A A KM RS AR R A KRS TAME MR BEAYUREE i T 5%
FEIRBERHEPIRE S o X EET I RE T E VD Hb 3 bR BRI A48 780 A AR AR R RO JERE . Pty Ab B K Y
B 8 AR R A SRR AE S5 07 TR B2 Py ALBE, T RE Pr, R S5 ARG ETE AR BB D Be 22, IR
TE R, N RBIE T AE K IR BEE B K - FIFR 43 o

WK GRAK SRR —FP B PR B K P Rk M B K \TE B TR TR E R 4 Tk . XA R 2 AR
BREEWFERRBKEER, 7T AR R 8 BTE S— 17K 4388 o X8, B TR AR R IR K ) KTk 4R K
FIEIR K F7, R AR 2R B B MBS A7 28 K AR K 390 P 7K 320 o IR AR /KRR T T 5 4 A AR 45
R T MRS 33K 4% ~10% 20 o WEKAR /K 30 BE FAZEAS LG V0 1k 1 3, ELBEAS A B 38 i PG - 9 B, 4R
T AR BE T, B AR AR B R SRR AT AR B T R

ABT A AR S i BUAE ) AR K PR 5 5], B ABT AEAR Y FIAR Y AR KR 0, BB 1 R AR E IR IMTE
B, VAR R B AR B A K B SR A A IR S AR RIS AR K B B N ZE A AR
T2 FORBOBR A K BT T, ABT AR MRS R0 BB AR EL 2 B4R T 11. 5% (14, 5% F1 29% ), ABT A= AR 4%
WIRE T U HAE T MRS R K&,

GGR 2R AR A Y A KR T 30, A B A RS KRB T 5 ARG , BUadi PR 3R S AR AE . AH
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KWFFERI, GGR B F B AA B B AL S AZHT R 7 T, °T MR SE A T R R AR R 2R K 188 T B AR s
TR T HARMAEY R . ARKLERKY, COR MM A KT A — & MACR , (8 R % B A AR 2
AR o K] BESE B T A BEAR FHA B AR 2R AT RO JBE LU 1o R Gl T 0 IR B A Z8CR: , 3 S At TR Tl AR
kI RARM Y

4 #Hit

FETREFTEHFMHNI L b, Py B ABT AARKYA HRC KA ERE TAIRAK, 7R TR THA
AXF7K G AFR G BT AR A FIAR & T MRS R o i 2 Al B, AR KB 5 AR BE R 2
IEARSR, FF X B B 2K, T AR B AR S s RN B .

Pty B3] ABT AR08 A1 HRC WROKGRISE A T SR v AC B BB i i TG BURI T I S50, 7R T AR 20t
REFA AR AN T AR B, e A T R R R B RIS o Py BRI ABT A ARAR A= Wy il R4 2 7 4
THEARBCEIERRES & T8 ARGV B H-& BEE I MUK R R, N EARTE T R W Y 3t B
T A A R PR ) A

AR5 KXt Pr 7] ABT A= ARky (HRC IRk 51 GGR AR A A I 3550 %6 A= W R SRI X 2 4F AR T HA B K
U HBTE MR BTG A A R A B A R M 2E AT 8] SE 3 S5 AR KRBT 5T, BT A AT s g 0 282 1. X 284l
FEA ] T2 e 250 T M AR RALEA fr TREATIRABT SRR o A1 o 76 U 3t 1 bk 02 2F 15 AC Al
WGP T EOARMESE N AT IRAPIGEIT T T —/ 20, 77 ATE SRl B 4K S2 X0 3540 Pr &5 \ABT 4=
ARk S A2 W RN [R) T S 38 T X M Kk S AR B ATLRESE J5 T R RO MR AT SE IR A BT, 9 F 5T
U IE MR ARTE 3R BEES KR o
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