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Effects of Three Extracts on Physiological Indexes of 2—year—old
Pinus sylvestris var. mongolica Seedlings
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Abstract: In order to investigate the presence of allelopathic substances that inhibit the growth of Pinus sylvesiris var. mongolica
seedlings, and to study the obstacles to natural renewal in P. sylvesiris var. mongolica plantations, the effects of three types of extract
on seed germination and the growth of 2—year—old seedlings were investigated by using pot plant experiments with mass concentrations
of 1:50, 1:250, 1:500 and 1: 1 000 extracts, and univariate analysis of variance, two—way ANOVA and least significant range
method were used to explore the effects of three types of extracts on seed germination and growth of 2—year—old seedlings. The results
showed that; 1) In the pot experiment of 2—year old P. sylvestris var. mongolica seedlings, it was found that the extract of Caragana
korshinskii Kom significantly inhibited the net photosynthetic rate, chlorophyll content, malondialdehyde content and catalase activity of
seedlings when the concentration was 1 : 50. They were 34.52% , 35.58%, 30.50% and 40.28% lower than the control. 2) When
the concentration was 1 : 50, the extract of dead leaves of Carex spp. showed a trend of promoting the net photosynthetic rate, transpi-
ration rate, chlorophyll content and malondialdehyde content of seedlings at the low concentration of 1 : 1 000 and inhibiting the high
concentration of 1 : 50, and had a significant promoting effect at the concentration of 1 : 1 000. They were 37. 71%, 49. 22%,
18.51% and 6. 13% higher than the control. 3) The net photosynthetic rate, malondialdehyde content, catalase activity and superox-
ide dismutase activity were significantly inhibited when the concentration was 1 : 50, which were 36. 88%, 18.24%, 45. 10% and
20. 48% lower than the control, respectively. Among them, all the extracts of C. korshinskii Kom and Poplus spp. could promote the
soluble protein of seedlings. 4) The sum of squared dispersions of 2—year—old P. sylvesiris var. mongolica seedlings for net photosyn-

thetic rate, transpiration rate, chlorophyll content, determination of malondialdehyde content, catalase activity and peroxidase activity
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were greater than that of the donor, and vice versa. 5) The effect of extracts on the growth stage of P. sylvestris var. mongolica seed-

lings was ranked as C. spp. > P. spp. > C. korshinskii Kom. Therefore, we can break up the C. spp. as fertilizer to promote the

growth of P. sylvestris var. mongolica.

Keywords : Pinus sylvestris var. mongolica; leaching solution; seedling growth; allelopathy; physiological indicators
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78 LA, T8 MRFEFHASI .
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6.22)mg/g,

x1 ENEFEH

Tab. 1 Indoor culture conditions

Aty P IR IR/ °C S B AR IR/ C SFHREE (%)
Month Mean highest temperature Mean minimum Temperature Mean humidity
8 A

33.35+2.21 22.00+£2. 56 35.00+4. 00
August
9H

25.83+3.61 18.57+3.30 36. 00+4. 00
September
10 A 22.10+4.39 16. 10+3.78 40. 00+3. 00
October

1.3 2 ARARRT-FAL) i AR PR AR A0 I RI, 20y Ry) 20 BRI P A SRS | 1K

O RTE S (RA) R TTC 25 ; @4)
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PSR BUR A G0 A 3 R 5 8] B S8 0
@4 i E AL S (CAT) 16 MR FH & Ao e e
2 OBE LY B AL B (SOD) 1% 7 % F§ NBT (& ¥
DU ) S i 5 @3k S Ak P il ( POD ) 1 14 ) 2 >R
FmAIARE %, PLEJrik i 2 5y # g e
R B TR AT AE . A I e SR LI-
6400( Li—COR,USA) , BE#F 2 4FA= A Gy v A 4 fke
FREAET T D FO G AR (P,) ZEBHER(T,) .
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HEAE T, X HE /N SR R E —3

MIREE AN AR B MR, R PiE My, ) A —
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HEE R BEARERE S EARH
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1.5 HESITS S

{8 Microsoft Excel A1 SPSS %4 3k 47 % 2%
BEANGIHT, Lh - BB e bR o 227 SRR Bl IF R
PRI T 225087 (one—way ANOVA) WU 2 5 2243
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BT (Two—way ANOVA) Flfz/Ng E M 215 (LSD) t
BANR 2SR, BEEKFEERN a=0.05,

2 HER5Hr

2.1 AERBFBEBN 2 EEEFTRYEREE
BEFRE R

3 PR AL X 2 AR AR R AN L A
Vi FHRNZ% 1 S AT 0 28 A R0 T, 36 B0 Bt 25 02 4R T
Jo R E P T v, AR O A SR T o A e e W
FAMHl (P<0.05, F[H) , 4 3 iR ab BLS 9
A R BE R BVNHET & R R A

H; 0 28 0 SR A A R BN R E
B HW.

e 2 TR AT, Ay S A B RN A A iR 4
TWAE TR A 12 50 B, X HOgols A 5 g K
TXF R 23 B T R 34. 529 1 36. 88% ; 24 & B
FURPE WAL BV BE R 1 2 500 F1 1+ 1 000 B,
X URAT B 2 AR SEVE R, 4300 T TR
32.51%M1 37. T1%., >4 3 P HIIE B W 7E o o vk
1t 1000 B, X HZE 1 HOR AT 1 2 AR HEVE
A3 TR IR 28.91% (49, 22%F1 46. 09%

R2 FRXBZRBNEFRAE LS EBIERNZM

Tab. 2 Effects of different types of extracts on photosynthetic physiological indicators of P. sylvestris var. mongolica seedlings

B Rt b AR (ol - m - s7) AR Gl - m - 57!
Type of extract Concentration gradient Net photosynthetic rate Transpiration rate
1:50 5.54+1. 08¢ 1.12+0. 14¢
1:250 7.05+0. 47bc 1.47+0. 14ab
DBCK 1 :500 9.59+0. 11a 1. 64+0. 03a
1: 1000 9.71x1.42a 1.65+0. 13a
0 8.46+0. 43ab 1.28+0. 07be
1:50 6.75+0. 98¢ 1. 12+0. 14¢
1:250 8.75+0. 68b 1. 65+0. 09b
DLCS 1 : 500 11.21+0. 83a 1. 87+0. 03a
1: 1000 11.65+1.48a 1.91+0. 07a
0 8.46+0. 43bc 1.28+0. 07¢
1:50 5.34+1.83b 1.21+0. 10b
1:250 7.3220. 19a 1.27+0.26b
DLPS 1 :500 8.71+0.71a 1.48+0.09b
1: 1000 8.83+0.73a 1.87+0.22a
0 8.46+0. 43a 1.28+0.07b

. DBCK jﬁﬁ%*ﬁﬁ( dead branches of C. Korshinskii) ,DLCS R AL (dead leaves of C. spp.) .DLPS J 47 W Ay (dead leaves of P.
spp. ) o F VB AV MH e bk 22 FUG ARl NG FRERIR AL BN 22 5k 5% W E K R,
Note: DBCK is dead branches of C. Korshinskii, DLCS is dead leaves of C. spp. ., DLPS is dead leaves of P. spp. The data in the table are the mean

tstandard deviation, and then different lowercase letters indicate that the difference between treatments reaches a significant level of 5%, the same below.

2.2 AEEBBREIN 2 EFEEFRGBHHEER
SENFME

H13% 3 TH AT, 3 FhiR S WAk BEX 2 4R AR A
TR RIS R & A —E R, R R
Ui v S5 e B | iy o e v B A A A B, 223

Fofr s S AL B &Iy e i 2 3R A0 34 (E K E
IR R E R B bk, b AT SRR 1R
TESFR BN 1 2 50 ISR FA I v g -2 2K 05
A RN HITE 23 B TR 35.58%

R3 ARXBERRBRN 2 FEETFROEHERZSENZM

Tab. 3 Effects of different types of extracts on chlorophyll content of 2—year—old P. sylvestris var. mongolica seedlings mg g
ffﬁiﬁﬁ%act 1:50 1:250 1:500 1:1000 0
DBCK 5.36+1.27¢ 6.61x0. 71bc 8.15+0.77ab 9.42+1.22a 8.32+0. 59ab
DLCS 6.16x1. 68¢ 7.39+1. 06bc 8.80x1.29ab 9.86+0. 9%4a 8.32+0. 59abc
DLPS 6.74+0.37c 7.26+0. 35bc 8.57+1.52ab 9.90+1. 00a 8.32+0. 59abc




48 oMK T OB 540 %

2.3 AEEBBRAEI 2 EEEFRYEEEE
FREYRSIE

3 R IRAL BEXT 2 4F A 5 R 4l B A ]I R
BN SR A — R, R EE R
SR e FEAle ot AP B e FE R A E . 28 3 FhiR
PRIRALBIXE 2 AR AT AR 401 v Y AT 3 B B
N R R —E WS, R EE B R B
e B fe it AR v A B E 2 3 RhIR AR
A BRI RT AR R S (R R B NHER
T KT Ac AR TN R A 0 h R Bk
PP K755 H 5 R AR T 7 P S el R E /)
HEFP A1 Fr A R

HIZE 4 TH3R R, 3 R IR 4R TR TR R T

12 50 B, % 2 A A B AR BEVE T, 230
T4 R 70. 89% 44. 30% F1 122. 78% ; H.F7 55 hi A Al
BRI A B R X Al T v R
AR —E AR IEVE T, 3 Pl 4R 7 i
VIR 10 50 B 0T LAl i Y o A S
PE 2R T X IR 30. 50% .44. 219% F11 18. 24% , 15 5
EWREE R 1 2 1000 B X Al N B B iy — 2 1
PRHAE AR B A R AR H A AR
RIE RN N"FIEE ], e Ry 1 1 500 B
HA BEVMRIEVER, 5T X R 37. 06%, 76 5 ik &
11000 B, W3 IE TR 54. 13% ; A R 42
TRAETFRHEE A 12 250 11 : 500 Bf X HAN AR R 16
1A W ERIEUEVEFT , 5 T% R 445. 089% 11 384. 4%,

F4 FEXEBIRMEN 2 £ EETRYE EBIER LB

Tab. 4 Effects of different types of extracts on physiological indicators of 2—year—old P. sylvesiris var. mongolica seedlings

B/ ( pmol - gfl )

Malondialdehyde content

WA/ (g - mL™")

Root activity

RPLRIER IR/ (g - mL7")  ATEERR/ (mg - g7')
Type of extract Concentration gradient Soluble protein
1:50 1.35+0. 34a
1:250 1.20+0. 12a
DBCK 1 :500 1.04+0. 19ab
1: 1000 0. 81+0. 08b
0 0.79+0. 14b
1:50 1. 14+0. 08a
1:250 0.83+0. 13b
DLCS 1 :500 0. 87+0. 08b
1: 1000 0.72+0.23b
0 0.79+0. 14b
1:50 1.76+0.27a
1:250 1.38+0. 12b
DLPS 1 :500 1.35+0. 17be
1: 1000 1. 00+0. 22¢d
0 0.79+0. 14d

38.67+4.57c 56.97+11. 6a
43. 15+2. 56¢ 44.93+3.90ab
49.19+1. 69b 46.55+9. 94ab
56. 68+3. 00a 33.60+5. 40b
55.64+3. 40a 45.76+3. 71ab
31.04+3. 46d 35.07+6.01cd
38.83+3.49¢ 52.79+9. 30ab
45.72+1.87b 64.72+13. 50a
59.32+3.34a 20.99+3. 03d
55.64+3.40a 45.76+3. 7lbc
45.49+2.78¢ 76.58+3.63b
46. 88+2.73¢ 249.43+70. 74a
51.26+2. 56bc 221.68+53.43a
58.84+6. 64a 68.63+4.74b
55.64+3. 4ab 45.76+3.71b

2.4 AEEBZREI 2 FEEFHRL HEGFME

(RN , B e R A T g i SR A S R A L B e

Eap=A

3 PR R MALFEXT 2 A A BT FA Ly 0% il G
A —E W2 | N [R] 28 892 B8 VX T 2 114 5% T 4%
A, 28 3 FigHE i Ab B S o Ak SRS T 7
PIE I KRBT e 56 BB H W ;
AR 5P 0 57 Y08 el K B0/ 00 R 5 4 L & R R
S 1 S0 W i T 0 ST A R R 0N a3 0 Sk A
* HW B,

H% 5 TR AL 3 PR EE IR AE T R 11 50
i, Xof el 1 ek AR T S G R A G A 23
T XHHR 40. 28% 38. 41% 45. 10% ; /S [5) J5 Hk 1k B2 1)
FEAAN AR PO L4 v i S AL A RS A —

HE TG VR A A T 37 FRT R A TR PR AN [
Jo e o L i 1 e A A U T P R B 41 1)
YERH ., ANIR] BT e B A SR A B IR B WO L &Iy 1 1)
ARG P 0 B P | B 12
PRV I AR R 1) 348 R A A ok G T T O T
Wb HAr M T IR 65. 15% ,50. 03% 42, 34% |
12. 58% ; & HAIE A R AR ZE IR 1 2 50
Ao L)y v R SR A A TR A S A B a1,
FARTRIR 27. 15%F1 20. 48% , A [a] o 0 9k 1 B #7:
S SRR B LA ) ik SR A RS 1 R ) 2%
TEFEMREE A 12 50 A1 1 000 B, 435 4 & v 1 X6 B
902. 63% Fi1 413. 44% ; 5 HEA MR B W AF T e Wk
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1= 250 B, 6F 4l v i) ot S A e s M At 2 A
HEVER, 3 T4 IR 290. 60% ; T 4% 4l i1 2 W 7

JRE R 10 50 B EAN E Aad E AL D i TS A
BENEHEN, B & TX R 1 584.45%

R5 AREBZRIEX 2 FEE T EHEE SRR

Tab. 5 Effect of different types of extracts on enzyme activity of 2—year—old P. sylvestris var. mongolica seedlings

REGRER

Type of extract Concentration gradient Catalase activity

B EREE/ (g - mL™") AL ERHG M/ (U - o) bR/ (U - g7

ARSI/ (U - g7

Superoxide dismutase activity Peroxidase activity

1:50 168. 36+20. 73°
1:250 219. 6330. 85"

DBCK 1 : 500 288.98+68. 34"
1:1000 369. 15+37. 4°

0 281.90+2. 03"

1:50 173.61+17. 44>

1:250 234.22+6. 04"

DLCS 1:500 251.99+44. 92°
1:1 000 177.93+57. 00"

0 281.90+2. 03°

1:50 131.39+21. 68°

1:250 187. 64229. 62"

DLPS 1:500 196.30£32. 63"
1:1000 239.32+47.79%

0 281.90+2. 03°

5.07+0. 63" 213.36+64. 42°
7.27£0.93° 109. 26+39. 84"
8.39+0. 66° 51.45+8. 87"
12.72+0. 45" 278.36+39. 96°
14.55+1. 05 21.28+8.97°
10. 60+0. 54" 32.20+15. 59"
14.27£0. 75 83.12+8.52°
13.04+0. 97° 63.56+29.51%
14.29+0. 64° 50.45+31. 23
14.55+1. 05 21.28+8.97°
11.57+1.29¢ 358.45+114. 05°
14.42£0. 55" 73.59+9. 38"
17. 48+2. 20 41.89+24.70"
15.40+1. 81 15.75+0. 59"
14.55+1. 05" 21.28+8.97"

2.5 REREMEE 2 EEETFRYHEEERY
N B W E 2= 77 = 5 1

HIZ% 6 Wl fERFEMAL P, B4 ot v JE
DAL g v B > B 14 52 F A TS X AR 2R 35 0 i
A U 1 S A BT S 1 o S A i
A= A S 2 R (P<0. 01) o SEAARRS £ 3
B U SN RS et DT R o S DD AN ey

I P AR B R (P<0. 01) 3 R MR B X
AR ZRME R RV AR RN N A
AR S (P<0. 01) 5 o i ik DL S A0 25 15
R LR R R RIS R A R e AR S R
(P<0.05) , BEEAPIZEMI T, B BT e AR |
R HR MR A N G AL S T P A
ARG PR B 22 5 R K TR, o 2z

Fo6 REREMMEEN 2 FEETFROEHEEZMHONERTESHT

Tab. 6 Two factor ANOVA analysis of the physiological effects of concentration and donor

on 2—year—old P. sylvestris var. mongolica seedlings

ALY

; IEED e b o _ . R ) ; TRk
e L TREEE s wmpaR URENR AR ORERH LR gagn LRI
AT H Net A . . HRGYE o R
Treatment . Transpiration ~ Chlorophyll Soluble  Malondialdehyde  Root . Superoxide .
Factor df photosynthetic R o Catalase K Peroxidase
type rate content protemn content activity .. dismutase ..
rate activity .. activity
activity
. ik 2 30.99 % 40.19™  20.23* 17.57* 5271 21,007 17.91 36.77% 27.26™
émf ke 4 13.10™ 6.13* 1.78 17.68 ** 9.59™  67.66™ 11427 80.54™  17.43™
Btk 8 1.23 3.02° 2.62" 1.67 2.54" 14.40™ 525" 10.77°  18.38 "

T AR, o RIS BEAACR 3 R IR R

Note: * Represents significant impact, and #*# represents extremely significant impact, the donor represents the extract of three plants.

2.6 3FREEN 2 FEETMHENULBRIEL

S

2.6.1 AIUE A A AR I SRR B B
HIZ% 7 LA, By AR SCIR AR RO T AR I Y

7R AR R e VR A7 AR IR

XA IG5 D I 2 3R 5 3R B A A

JH, JHEHR R B X I 2 215 ) 40 o A A i,
JEEDEE AR A AR FR AR AR P 2 AU
TR B/ INHE Y O 78 I R ol R I A
EE i

E A IR PRV 1A 4 V11 2% S R
A HRER I N VR, — g E BB 0. 19
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Tab. 7 Average sensitivity index analysis of allelopathic effects of different types of extracts on photosynthetic

physiology of 2—year—old P. sylvestris var. mongolica seedlings

A . e JoT H YA 2B AN AL RS FE 4 S5 RS
Hef AR bR BN Concentration gradient and response index The average of
Photosynthetic physiological index Type of extract o
1:50 1:250 1:500 1:1000 sensitivity index
N DBCK -0.35 -0.17 0.12 0.13 -0.07
ko . DLCS -0.20 0.03 0.25 0.27 0.09
Net photosynthetic rate
DLPS -0.37 -0.13 0.03 0.04 -0.11
s i DBCK -0.13 0.13 0.22 0.22 0.11
7% e 1 2R
7%1—£ DLCS -0.13 0.22 0.32 0.33 0.19
Transpiration rate
DLPS -0.05 -0.01 0.14 0.32 0.10
e e DBCK -0.36 -0.21 -0.02 0.12 -0.12
4245
ks it DLCS -0.26 -0.11 0.05 0.16 -0.04
Transpiration rate
DLPS -0.19 -0.13 0.03 0.16 -0.03

2.6.2  XFAE AR BRI AL AR P2 SR Ko Hr
13 8RR, 7 2Rl R I3 W00 A 1 F 4l Y

AT R R I AR T I R S B R Al R T

HrRT ik SR A G 0 R AR P e, TR PR RO

B AT 4 AR PR R I HIE T, iR 1R
Xof SR A IS A T P 8 3 o P A e, LR TN
P A, AR AR 9 T R o A SR P ) R ) A
/g AV A AR B AR (4P 3 SR Xl R E N

R ARIEBZREN 2 FEETFRGEEBIERHLBERFHERBIERS

Tab. 8 Analysis of the average sensitivity index of allelopathic effects of different types of extracts on physiological

indicators of 2—year—old P. sylvestris var. mongolica seedlings

JoHE R LA

A {0 St 3 L37E > N w MZ A B ¥
YA AR bR RIS Concentration gradient {81 14 1 BB R 4L
Seedling physiological index Type of extract The average of sensitivity index

1:50 1:250 1 :500 1: 1000

. . DBCK 0.41 0.34 0.24 0.02 0.26
AT v
TR;EHE;: DLCS 0.31 0.05 0.09 -0.09 0.09
Soluble protein

DLPS 0.55 0.43 0.41 0.21 0.40
— DBCK -0.30 -0.22 -0.12 0.02 -0.16
Malondialdehyde content DLES ~0.44 =030 ~0.18 0-06 ~0.22

DLPS -0.18 -0.16 -0.08 0.05 -0.09

. DBCK 0.20 -0.02 0.02 -0.27 -0.02

1{E§{£ﬁ DLCS -0.23 0.13 0.29 -0.54 -0.09
Root activity

DLPS 0.40 0.82 0.79 0.33 0.59
e DBCK -0.40 -0.22 0.02 0.24 -0.09
ﬁﬂﬂjﬂﬁﬁ(ﬁ i DLCS -0.38 -0.17 -0.11 -0.37 -0.26
Catalase activity

DLPS -0.53 -0.33 -0.30 -0.15 -0.33

DBCK -0.65 -0.50 -0.42 -0.13 -0.43
BRI T DLCS -0.27 -0.02 ~0.10 ~0.02 ~0.10
Superoxide dismutase activity

DLPS -0.20 -0.01 0.17 0.06 0.00
o DBCK 0.90 0. 81 0.59 0.92 0.80
- 1 ki V5
L¥M.JC%HE@, & DLCS 0.34 0.74 0.67 0.58 0.58
Peroxidase activity

DLPS 0.94 0.71 0.49 -0.26 0.47
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