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2015 4 4 H 58 B 50 bROE 3, R A I AR 1Y R AT BE
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AN A /N5 5 R 3 R A R BRI AN TR Ak B 2 TR 2% SR 3
(P<C0.05,7=23) , AN [F KRG FREFR IR ] — 4b LA [6] bR e =22 6]
P57 E(P<0.05,n=3)

Different lowercase letters indicate significant difference
among different treatments in the same stand age (P <C0. 05,
n=23). Different capital letters indicate significant difference a-
mong different stand age in the same treatment (P <C0. 05,
n=3)
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Fig. 1 Biomass of different treatments in different stand age
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Table 1 Biomass of different treatments in different stand age in understory
J2K Ny MT LHF MMF HLF
Layer Stand age (month) (t+ hm %) (t+hm %) (te hm %) (te hm %)
HEARZ 33 0.28740.05aA 0.3940. 12aA 1.33+0. 10bA 1.9640. 31cA
Shrub layer 39 4.58=+1. 40bB 2.09740. 54aA 4.66+0. 84bB 4.534+1.21bB
51 9.70+1. 45bC 5.94-+1.70aB 5.424+0. 74aB 7.27+1. 29abC
WA 33 1.0740. 08bA 0.36=40. 04aA 1.3040. 30bA 2.1840. 46¢cA
Herb layer
39 1.87240. 31aA 1.4740. 25aB 2.4140. 15bA 2.93240. 04cA
) 51 5.7640.81aB 4.1420. 84aC 4.70%1. 28aB 5.2840. 49aB
M B 33 1.35+0. 13aA 0.7640.16aA 2.64-40. 37bA 4.1440.77cA
Understory
39 6.45+1.61bB 3.560.57aB 7.07-0.90bB 7.46+1. 20bB
51 15.46+£2. 13bC 10. 08£0. 93aC 10. 1240, 68aC 12.55420. 95aC

AR R/NE 7R3 7% AR ARl R [ b 3 2 1] 25 55 B 25 (P <<0. 05,0 =3) AN R E T BE R 7R [F] — b BN R bR 22 1) 25 57 8.3 (P<<0. 05,n =3)
Note:Different lowercase letters indicate significant difference among different treatments in the same stand age (P<Z0. 05,7 =3). Different capital

letters indicate significant difference among different stand age in the same treatment (P<Z0.05,n=23)



"R ,2020 £,27 %5, % 2 #8 Guangxi Sciences,2020,Vol.27 No.?2

BT SEE . BB X AR R N DAk & 4 S A ak ik 2 5%

2.1.3 ¥4¥H¥ 2.2 MOESRGHmEE
SVEY R R R AW e R SR R A ) 2.2.1 AMAk#AET

ST E R Z A, mE 2 AT DUE .33 .39 AW B i B o T A2 Bk i 5 (TCS) 5 4K T A B
H 51 H AR AL BEAK A 9 B e 40 i ol 42, 78— BREE R (UCS) Z A, N 2 nI & H L AH [ AR AS ] b
48.62 t » hm ”.62.38—66.73 t « hm *,102. 66—  FRM MR Y LD E 2R, MARARER T
105.71 t « hm *, FZEMMEEREH, F—AEALL  MMF R3O 51 A Mo k6% 2 & & T 33 A
P2 [A] 34 TG W 35 22 5, i ] — A AN W] AR % 22 (6] A7 7 39 .39 A EmT 33 A4, HAaa sy R h
BEXES, 39 A MMF MM B4R EES T 33 51 AN 25T 33 AM 39 AMsr.33 539 A

ARG RS,  FURE 51 4 A BAR S R E BT M2 R AR,

33 39 A . TR B 45 A TR 3 7 A 2% 0 A8 T 47 A
1407 it —EM 2S5, ML LHF B85, MT B8, (577 25 9
120] ES v 741 AT A A A 3 22 1 5 A 2 B B O B
o s 25, AL TS [P I 75 A I B B 7 2 B
T WA S51 A4 RASY B T 33 A 39 A A
e [Fl— G FIAR 4,33 F A1 30 H B AR 46 4 B2 ] 22 53 R

SEM it B - i3 (MMF 43R5
= 0 6 A B S 0RFRCBEE R S5 51 71 =39
20| A=>33 7,07 255 BT R W1, R AL 51 1 AR M Ak F
B T A 4t 855 5 T 33 1A 39 T bk 43. 39 M4

51

BT 33 A, B R, A — MRl A [F) Ak 28
(), KT A Bk i o A 7E 0 22 5,33 AL DL HLF
B dc i HO R MMF, B 2% & T MT Al LHF,
HLF & B 3% T MMF,MT 5 LHF ZHZ %A &
539 HBF, AT AR e £ 5 DL LHF 955K, A 3
AL FRAAINT .0 3.03—3.51 t « hm *, 7 Z 0 &
B1, LHF AT A 8% ok i it 2 & 8 F MT.MMF fl

M Stand age (months)

AN A /NG S B 3 R M R BRI AN TR AL B 2 TR 22 SR R 3
(P<C0. 05,7 =23) , AR KRG = b 27 7] — &b B[] Ak 4 2 [8]
FF B EP<0.05,n=3)

Different lowercase letters indicate significant difference
among different treatments in the same stand age (P <0. 05,
n=23). Different capital letters indicate significant difference a-

mong different stand age in the same treatment (P <0. 05,

=3 HLF . Wi J& =% 2 8] 22 5 8 .35 551 H W i) 2% 4b 7
B2 R R MR S Db B AR 4 25 A ) d MR HE BB fiff 5 4 48. 25—49. 68 t » hm °, % 4b 3
Fig. 2 Total biomass of different treatments in different ] 22 A Wk 3%

stand age
2 AEAMBELERSEHBES

Table 2 Vegetation carbon stocks of different treatments in different stand age

Bk ity MT LHF MMF HLF
Layer Stand age (month) (t*hm %) (t*hm %) (t+hm % (t*hm %)
TrAR)Z 33 19,4745, 26aA 21,3345, 18aA 21. 6142, 97aA 19.70+4. 75aA
Tree layer 39 26. 2944, 55aA 28. 944, 88aA 28.04+2. 21aB 26.2346. 70aA
51 41.7846. 69aB 44.9545. 68aB 43. 4943, 05aC 43.3845.70aB
MROF HE B 33 0.64+0.06aA 0.36+0.07aA 1.2440. 18bA 1.9540. 36cA
Understory 39 3.03240. 76bB 1.6740.27aB 3.3220.42bB 3.5140.57bB
51 7.2741.00bC 4.7440. 44aC 4.76=+0. 32aC 5.90=+0. 45aC
T 33 20.1045. 28aA 21.6945. 10aA 22.85+2.91aA 21. 6445, 10aA
Vegetation 39 29.3243. 87aA 30. 62+4. 70aA 31.36+2. 32aB 29. 7446, 70aA
51 49.05+6. 98aB 19.6845. 74aB 48. 2543, 30aC 149. 2845, 50aB

ARG Bk 3R 7R A [l R [ b 3 2 1) 25 53¢ 8 25 (P <<0. 05,0 =3) AN R E 5 BE K78 [ — b BN [ bR =22 1) 25 57 8. 35 (P <<0. 05,n =3)
Note:Different lowercase letters indicate significant difference among different treatments in the same stand age (P<Z0. 05,7 =23). Different capital

letters indicate significant difference among different stand age in the same treatment (P<0.05,n=23)
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258 E(P<0.05,n=3)

Different lowercase letters indicate significant difference
among different treatments in the same stand age (P <C0. 05,
n=23). Different capital letters indicate significant difference a-
mong different stand age in the same treatment (P <C0. 05,
n=3)
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Fig. 3 Soil carbon stocks of Eucalyptus plantations un-

der different treatments in different stand age
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Fig. 4 Ecosystem carbon stocks of different treatments

in different stand age
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LHF . HLF 3 ALY UCS Gk E M A 51 A B
FEET 33 M 39 H.39 AR E®T 33 H; MT,
LHF.MMF 3 M 4b B SOCS iy /5 He ¥ 238 k33 A
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x3 AEAMBELBESREREES B
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Table 3 Carbon stock allocation of ecosystem in different treatments in different stand age

PiS:c3 M5y MT LHF MMF HLF

Stand age (month) Component % 73] (¢79) 0

33 TCS 18. 0145, 75aA 19. 1145, 53aA 20,074, 21aA 19. 9243, 53aA
ucs 0.584-0. 06bA 0.31240. 05aA 1.132:0. 01cA 1.9740. 26dA
SOCS 81.40+5. 80aB 80.58+5. 48aB 78.79+4.19aB 78.10+3.77aB

39 TCS 22.2345. 23aA 23,7845, 17aA 23.6543. 78aAB 24,3144, 50aA
ucCs 2.52740. 46bB 1.360. 18aB 2.8220. 62bB 3.2940. 60bB
SOCS 75.25+4.79aAB 74.86+5. 10aAB 73.534+4. 28aAB 72,3944, 35aB

51 TCS 29,2945, 19aA 32,1145, 10aA 31.91+4.51aB 33.902. 55aB
ucs 5.1020. 89bC 3.3720. 27aC 3.4820. 40abB 4. 6470, 55abC
SOCS 65.61+5. 62aA 64.52+5. 20aA 64.6144. 89aA 61.46+2. 15aA

A /NG S RE 7% AR A ARl S [] b 31 22 18] 22 53 1 25 (P <<0. 05,0 =3) s AN i) R 5 B 7R ] — 4k BAS ) bR 22 J1) 22 57 1.3 (P <0, 05,n=3)

Note: Different lowercase letters indicate significant difference among different treatments in the same stand age (P<0. 05,7 =3). Different capital

letters indicate significant difference among different stand age in the same treatment (P<Z0.05,n=3)
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Effects of Glyphosate Herbicides Application on Biomass and
Carbon Stocks in Eucalyptus Plantations

WEN Yuanguang'**,ZUO Xiaoqing' ,ZHOU Xiaoguo'’,ZHU Hongguang'*, WANG Lei',
CAI Daoxiong”*,JIA Hongyan®"',MING Angang”*,LU Lihua®"

(1. Guangxi Key Laboratory of Forest Ecology and Conservation, Forestry College, Guangxi University, Nanning, Guangxi,
530004 ,China;2. Guangxi Youyiguang Forest Ecosystem Research Station,Pingxiang,Guangxi,532600,China;3. Institute of Eco-
logical Industry,Guangxi Academy of Sciences, Nanning, Guangxi, 530007, China; 4. Experimental Center of Tropical Forestry,
Chinese Academy of Forestry, Pingxiang, Guangxi,532600,China)

Abstract: Herbicides are widely used in the management of Fucalyptus plantations around the world,but lit-
tle is known about the effects of herbicide application on biomass and carbon stocks of plantation ecosystems.
This study aims to evaluate the herbicides on biomass and carbon stocks and provide scientific advice for un-
derstory vegetation management. In this study.the Eucalyptus plantation established in 2015 was used as the
object,low-dose high-frequency (LHF), medium-dose medium-frequency (MMF) and high-dose low- fre-
quency (HLF) herbicide spraying experiments, were conducted. Using artificial weeding as a control, the bio-
mass and carbon stocks of the experimental stands were studied in 33 months,39 months,and 51 months af-
ter afforestation. The results show that herbicide has no significant effects on biomass and carbon stocks of
Eucalyptus. However,herbicide has significant negative effects on biomass and carbon stocks of understory
vegetation. HLF treatment also has a significant negative effect on the carbon stocks of the ecosystem. While
manual tending can increase the biomass, carbon stocks and ecosystem carbon stocks of understory vegeta-
tion. Therefore,from the perspective of carbon sequestration forestry,it is recommended to reduce the appli-
cation of herbicides in production,and it is appropriate to adopt manual chopping and tending.

Key words: herbicide, biomass,carbon stocks, Eucalyptus plantations, glyphosate
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