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Abstract ;. The study of forest fuel adjustment and control, and assessment of its impact, form the basis of fuel management,
which is important for reduction of forest fires. Pinus tabulaeformis is a typical coniferous species in North China, and four
20m X 20m sample plots were established in a P. tabulaeformis forest. Using field investigations and measurements, the
distribution of forest fuel in the stand was analyzed, suitable fuel management activities, including pruning and cutting of
shrubs, were conducted, and the effect of fuel management on the understory biodiversity and the photosynthetic attributes
of the dominant shrub species were studied, comparing treated and untreated stands. Four different fuel treatments were
used: CK, control; P1, Cutting shrubs; P2, Pruning (below 3 m) and cutting shrubs; P3, Pruning (below 3.5 m) and
cutting shrubs. The results showed that: (1) The distribution of the P. tabulaeformis fuel load was highest in the 0—3 m
layer (an average of 1053.94 ¢/m”) , and included the most types of fuel. Fuel load decreased as height increased. (2)
After the fuel treatments, the maximum net photosynthetic rate, light saturation point, light compensation point, and dark
respiration rate of plants in the understory (the main species were Grewia biloba var. parviflora and Diospyros lotus )
increased , while the apparent quantum efficiency was reduced. (3) The different fuel treatments altered the diversity of the

understory community. Compared with the control stand, the species richness, species diversity, species dominance, and
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species evenness of the grass layer in the different fuel treatments increased. Thus, the diversity of the understory and
physiological characteristics of the dominant species were affected by the forest fuel control measures. These findings provide

a theoretical basis for the development of forest fuel treatments in the study area.

Key Words: Pinus tabulaeformis; fuel load; fuel management; photosynthetic characteristics; Species diversity
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1.1 W XA

ST A AE A 5T VE LRI AR, AUt VG L DX e 1 I et 2 D 10 DA et e 2 XU X, 3 AR B oy 39°
54'N,116°28'E, GAIE AL 5931hm* , R 365 92.32% , 11 X fi = 4R 800 m, 4F -3 ik 9—11°C , TTFE I 0
150 —200 d,AFF-HFE K ik 660 mm,, 3R i £, 12 (£ 30—60 cm) 25,

e PG L AR RN 2R RS2 250 B 43 JE 73 B, TR R FEARRREHEA T T AEdH X
I LR B B AR RS R BT AR A AL ES - S A ( Pinus tabulaeformis ) WA ( Platycladus
orientalis) & FZER ( Quercus variabilis) . | ¥ ( Robinia pseudoacacis) 55, WERFL ISR FHEALE, #ZILE kK
( Grewiabiloba var. parviflora) \J& % ( Ziziphus jujuba) F8) 5% ( Vitex negundo var. heterophylla) 8K ( Lespedeza
bicolor) \BAHE( Diospyros lotus ) %), FLAHL 4 2RI 5 BALHG . S E (Arthraxon hispidus ) | F& T 5 ( Cleistogenes
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Table 1 Fuel management plan in Pinustabulaeformis forest

TR )
s R O plcm WEAARE R B
Plot N; Fuel control Stand Fuel dT‘tribuli . Potential forest The main control Secondary control
technology plan characteristics characteristics fire type measures measures
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1.4 SRR E Fit5
FE TR 0 R 45 S I, AR W 5 B K 22 AN KW 4% L2 3k ( Grewiabiloba var. parviflora ) F1 J& 4
( Piospyros lotus ) WIFMAEBEVE R I8 SBFEAAMAR N B EE M e 5E . T UMY A RKIES (8 HHha)) , Mk
MR FATCE BRI E . 2012 4F 8 J 18—22 HAFK 9:00—11:00 #4760 R 28 0 2 | il &
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2.1 FEHbE A S5 ] R Y I oA R AR
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Table 2 Basic information of topography and stand factors in plots

FERiE/m AL /m

, A o Z/(° A1 2 wE/ y i 75/
bS] TS it/ a R/ m iﬁg ) TT:BHE ( ;J/: 2y Mgt/ cm me Jt T] Dead Live
Forest types Plot No.  Stand age  Altitude ope anopy m DB edr.1 %1 branches branches
percent coverage Density height . .
height height

TR I 25 307 25 0.74 1050 15.7 8.5 3.1 3.5
Pinustabulaeformis I 25 322 28 0.80 1125 13.6 8.1 2.5 3.2

I 25 309 20 0.80 1075 12.3 7.5 2.7 2.9

v 25 302 26 0.82 925 14.2 8.2 2.3 3.3

TR AREE I T | 148 J2 R 7 iy i, 45 21 R 07 Aoy i T B AR AR (18T 1)
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Fig.1 Vertical distribution characteristics of flammable fuel in Pinus tabulaeformis plot 1 and plot II

TFARE R T 36 B RE 0—3m J2 50 rTRY) (MR nT AR W) FIEE AR AT AW ) 97 A B B K (851.70g/m?) , o AR
AR AR (Y 37.43% o 3—4m JZ (FEARREMTEARTEAL) 5 8—9m JZ (T AIEED) B AT EAY) Tty 1 50N, 53

http ; //www.ecologica.cn



13 4 AREC A AT LR TR I 5 B S D 4487

51k 58.43.96.04 ¢/m*, 3—4 4—5m Fll 5—6m 2 0] SRY) = E TR ATE AL AT AR BLAL I, T 55 & 6m LA_E3
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Fig.2 Vertical distribution characteristics of flammable fuel in Pinus tabulaeformis plot Il and plot IV
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55k 545.28 511.18 454.47 382.34 g/m*, FEMLIV S5 4% M I 52 BUAA A A9 4% Ry, 0—3m JZ 0] X9 171 o 1
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RT3 A7 S A I R BUE X, AR TR A v 8] 5 B 0 7 Bk B KA . PR, FE TR AR 1 v T 2 SR BBURE I 11
PRFERE I, BEAE AT R B T b K 1) B e K £ R
2.2 JHARARAT RIS RN BT
221 MMMV

(1) TR T HEA 2 RN B AR 2 2 HEERRAE

L P A TR T AR RN R JE P R IR A AR R R 2 AR 2 AR Y 2R (R 3)

x3 ARAEBEARTEAENERAEREYSHEENEL R

Table 3 Biodiversity of shrub layer and grass layer under the different control

o ok CK Pl P2 P3
Forest types Index A B A B A B A B
THFAMR N 14 7 12 10 13 16 16 13
Pinus b 0.684 0.086 0.74 0.518* 0.756* 0.73 " 0.802* 0.626*
tabulaeformis (£0.033) (£0.054) (£0.024) (£0.039) (+0.002) (£0.031) (£0.025) (£0.061)
" 1.362 0.192 1.482 0.998 * 1.56 1.482* 1.856* 1.264 "
(£0.085) (£0.117) (£0.08) (+0.072) (£0.025) (£0.126) (£0.127) (£0.124)
0.262 0.052 0.276 0.224* 0.262 0.266* 0.22" 0.246*
(£0.01) (£0.024) (£0.012) (+0.004) (+0.009) (£0.023) (£0.009) (£0.025)

= RG2S MAR HUAFTE REEVEZE R (P<0.05) ; A EARJZ Shrub layer; B: Herb layer; S: 425 BEF8%L; D : Simpson $8%1; H: YR Z VIR L
J RS R B
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(2) TP T BEVE SR ) ZAEPERRAE
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Table 4 The weight parameters of different control in Shrub layer and Herb layer

¥
. ﬁq*l,ﬁl CK P1 P2 P3
Weighting parameter
W, 0.564366 0.629214 0.523019 0.62593
W, 0.435634 0.370786 0.476981 0.37407
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Fig.3 Comparison of species diversity under the different control
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x5 ARBEETZILELMEFTEERGEEFEER

Table 5 Effects of different control technology project on photosynthetic physiological characteristics in Grewiabiloba and Piospyros lotus

e ek CK Pl P2 P3
Photosynthesis Indicators 1 2 1 2 1 2 1 2
FWEFHEE(AQY) 0.0234  0.0511 0.0174  0.0367  0.0217  0.0376  0.0115 0.0415
JEFME S (PFD)/(mol m™2 s7') 4.37 3.1351 73534 7.8501 6.2397 119601  12.272 16.44
SEHIATAS (LSP) /(mol m™2 s7") 204.59  314.2952 260.1962 333.0233 328.7294 360.5139 188.5759  370.1412
IR A (R, )/ (mol CO, m™2 s7!) 0.0586  0.1602  0.1515  0.2884  0.1097  0.4497  0.6318 0.6824
RKEOCEHEFR(P,,, )/ (pmol m™2 s7!) 6.4993 6.8666  10.5682 8.9258  11.9616 9.5268 7.6348 11.7731

1ALk 2. A

~ 14 .
PL%
o 12 °
g
S 10 |
% £
By U
g i<
S-S
®5 41
‘é ACK oP2
2 2 mPl oP3
=
£ 0
2 5 500 1000 1500 2000 - 500 1000 1500 2000

Y IR JE PAR/ (umol-m2-s7!)

4 AEEBREBEETZILEIMEBENSELGEE
Fig.4 Net photosynthetic rate of Grewiabiloba and Piospyros lotus under differentphoto synthetically active radiations ( PAR)
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3 P[RR I B AR o BB I Z2 e e S 0T B AR L, S (1 S48 0, HLREE R 1 284k, ZREvEdR B B
Ry R B E TR 0 S SO TR AR P BE S8 T AKTR (4 B B A R AR A BH A A )
(e TR] O 320 38, 36 AT A AR T T 2 RRER AT BRI AR R AR ) 22 R S S AR R IRBE 9 TR
JE RS KR IR RSN R B OGR4 R ARSI T 2 (KR e bR T AR A )
ZAEPE I PR B ZR B O 2 LU A AR T R ) VR it ) S e

A 38 A SR AN ] B 4 1 e (B AR ) | el T OB RR Y S5 AN TRl P45 15 il 25 R 5 AR 4 5
Xif BEAR AR L, AR DEFAEA (£ ) L2 3 R AT ) R T RCR I B, T GAMEE AT G AR R | I W A e K
WA RN R, Walter A1 Field XAz K76 T 25 [8] N AU ( Piper awritum ) 138 B R8T T (149850 AU
(Piper hispidum ) S8 W AR AT R, A A IO TESROCIREE T A AE R , FE R 3 B A s i DG AR AN s R e ok
B S [ Al AT A v Y R IR T AR 5 B R B A K R0 R S R I B T v IR R A 25 AR
1M Sims S5 AYRIFSE A B, 7255 SR v ) A A R, — B A 2 v 19 RO 1003, T BA B IR AR DGR AU
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