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Leaf area index measurement of Pinus dlictii plantation

LI XuanrRan'?*, LIU Q-Jing"" ", CAI Zhe’, MA Ze-Qing'® (1. Institute o Geographical Saences and Natural Resources Research
Chinese Academy o Sdences, Bdjing 100101, China; 2. Graduate Schoo df Chinese Academy d Sciences, Beijing 100039, China; 3. Cdlege d Environmental
Science and Enginesring, Nanchang University , Nanchang 330029 , China; 4. Department o Environment and resources management , College d Chifeng, Chifeng
024001, China) . Acta Ecologica Sinica,2006,26(12) :4099 4105.

Abstract : The length, width, thickness and weight of the current year and nore than oneyear-old needes of both bi-neede
cluger and tri-neede-cluger of dash pine ( Pinus dlicitii) were measured to expose the differences in terms of le shape and
edific lef area (3A) , and led area index (LAI) was edimete based on measurement of the plantation in Qianyarzhou
Eoologca Saion. The need € s cross section of tri-need e cluder was goproximetely in a gandard circle. However , cross section
o bi-neede duger was proved to be an dlipsid. Diameter in thickness direction (1. 580mmfor 1-year-old neede and 1. 568mm
for 24-year-old needes) was sgnificantly larger than that inwidth direction(1. 422mm and 1. 410mmfor 1 year old neede and 2
4year-old needes, repectively) . If the cross section of bi-neede was arhitrarily regarded as a cirde by udng the average
dameter o the two directions, there would be an error less than 3 %, while the error will be as much as 2 % 10 % if only one
o the two diametersis adopted. The correation between led length and ledf area showed thet ledf length was Sgnificantly related
to led area. Varied anmong neede types, S A o Tyear-old needes showed larger than that of 2-4-year-old needes. Tri-neede
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leaves have much bigger ecific projected area and gecific totd area than bi-neede leaves, but seler in gecific suface area.
The projected LAl of dash pine plantation in Qianyanzhou Ecologicad Sation was 3 61, and the LAl edimeted based on the
surround ng- surface area and the half of the totd surface area of cylinder were 5 12 and 4. 52 regectively. All these edimeated

vaues o LAl were larger than the direct measurement by opticd canopy andys s sysem.
Key words:led shape; ecific led area; LAI; Pinus dlidtii
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Table 1 Teging result o leaf shape acr0ss cross sction
d h R ¢
(nmm) (mm) SEd R Sanple sze Condluson
2neede led Od led 1.410 0.784 0.899 0.039 8 - 7.333
New led 1.422 0.790 0.901 0.039 9 - 7.616
3 neede led Od ledt 1.471 0.856 1. 009 0.038 12 0. 848
New led 1.443 0. 846 1. 005 0.017 11 0.933
d: Widthof lest ; h: Thicknessdf led ; R: Ratio of two diametersin two directions; SE: Sandard error ;
t: Parameter of t-tes s to.os (7) =2.365, toos (8) =2.306, toos (10) =2.228, tos (11) =2.201; tooo (7) =5.405, toom (8) =5.041,
'[0,(1)1 (lO) =4.587 y tO.(D]_ (ll) =4.437
, 2 D ,
D, , Dnm A1l,D, D, A2
( 2, Dnm 2% 10% ,
, 2% 10%
, 3%
2 Dn , )

2.2

[17] [12]
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Table 2 Comparison o diameters o bi-needle leaves
Parameters 1 2 3 4 5 6 7 8 9
Old led d(mm) 1. 474 1.524 1. 447 1.487 1. 462 1. 261 1.283 1.342 —_
h(mm) 0.797 0.793 0.817 0. 787 0. 846 0.727 0.732 0.777 —
D (mm) 1.534 1. 556 1.540 1.530 1.577 1.357 1.374 1. 448 —
D, (mm) 1.498 1. 500 1. 496 1. 546 1.531 1.374 1.3%4 1. 457 —_
A1l - 0.039 - 0.020 - 0.061 - 0.028 - 0.073 - 0.071 - 0.066 - 0.073 —
A2 0.024 0.037 0.029 - 0.011 0. 030 - 0.012 - 0.014 - 0.006 —
New led d(mm) 1. 463 1. 326 1.443 1.381 1.431 1.457 1.422 1. 416 1.459
h(mm) 0.790 0.723 0.839 0.771 0.772 0. 807 0.780 0. 863 0. 769
D (mm) 1.522 1.386 1.561 1. 462 1.488 1.535 1.491 1.571 1.498
Dy (mm) 1. 499 1.416 1.549 1.478 1.514 1. 585 1.477 1. 590 1.538
A1l - 0.038 - 0.044 - 0.075 - 0.055 - 0.038 - 0.051 - 0.046 -0.09 -0.026
A2 0. 015 - 0.021 0.007 - 0.011 - 0.017 - 0.031 0. 009 - 0.012 - 0.026
3
Table 3 Parameters o needle leaves and codficient o variation
2-neede led 3neede led
Item Od led New led Od led New led
Length (cm) 20. 663 (0. 106) 19.989(0. 122) 22. 858(0. 078) 19. 827(0. 034)
Width(mm) 1. 410(0. 071) 1. 422(0. 031) 1. 471(0. 039) 1. 443(0. 038)
Thickness(mm) 0.784(0. 051) 0. 790(0. 052) 0. 856(0. 028) 0. 846(0. 032)
LAp (cm?) 5.827(0. 144) 5. 696 (0. 140) 10. 071(0. 065) 8.585(0. 053)
LA (cn?) 9.669(0. 144) 9.456(0. 148) 12. 237(0. 068) 10. 463(0. 050)
LA (cm?) 15.534(0. 144) 15. 151(0. 148) 23.920(0. 068) 20. 453(0. 050)
Dry weight (g) 0. 145(0. 188) 0.123(0. 157) 0. 209(0. 093) 0. 153(0. 06)
Sanple sze 8 12 9 11
, Projected led area, surface led area and dry weight are the parameters
of ledt shed ; Numbersin bracket are codficients of variation
3 y H
, 2 F ,
, 3
2.3
8 ’
( 3, ( 39.3 %,
34.6%) , 3

(specific projected led area, 9.A,)

(secific totdl ledf area, IA,) 4

(specific cylinder surface ledt area, 9A.)
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Table 4 Specific leaf area o different types of needle leaves
pes A Sy (ar/ S.A (ar?/g A (/g
2-neede ledt Od lest 40. 476(0. 058) 67. 271(0. 073) 107.747(0. 067)
New lef 46. 434(0. 033) 77.035(0. 043) 123. 460(0. 037)
3 neede ledt Od let 48. 227 (0. 040) 58. 611 (0. 051) 114.573(0. 051)
New lest 55. 974 (0. 033) 68. 218(0. 028) 133.352(0. 028)
Numbers in bracket are codficients of variation
, 2005 3 10 107
, 365222 26097 1.35( 57.45 %
42. 55 %) ( 0.123g 0.153g) ,
1. 09( 52.15% 47.85%) :
44.48cn /g 62.80cmi /g 111.27cmi /g, 51. 0dent /g
72.8lcnt/g  128.20cnT /g
2.4
(d) (foliage biomass of twigs, FBT)
(D) (H) (foliage biomass of sems, FBS) , d’
: D’ H , 3
, 2  20mx20m
601. 4kg , 7529 156 53.5%
46.5%, 1.15, 0.15, , 349. 79,
402. 3g , ,
(projected ledf area index , LAl,) 3.61; , (cylinder surface

ledf areaindex, LAl.) 5.12; (hemisurface ledf areaindex, LAI,) , 4.52
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Table 5 Parameters d cross sction from scanned leaves
Types (mm)  (mm)  (mm)  (mm)  Sarple number
S ! 2 neede led 1. 467 0.778 2.439 1.512 13
3 neede e 1. 610 0.932 1.935 1.852 15
(2. 374mm) 2.439mm 2.7%, 3% ,
5.6 % ( 1. 859mm
1. 864mm) , 120.7 , 120
3.2 (18 21
(L) (LA=1(L)) (D) (LA=f(LD)) :
3.3 ) )
(1.09)
(1.14)
47.96cm’ /g 68.13cmi /g 120. 29¢nt’ /g ( FBS = 0. 0052
(D" H)**%) (LA,) (LA.) (LA)
LA, =0.0249(D* H)*®* LA, =0.0354(D* H)**® LA, =0.0626(D’ H) ***
3.4 , , )

(2] Gwer ™
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