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A PHENOLOGICAL STUDY ON MAIN TREE SPECIES OF
MONTANE HUMID EVERGREEN BROAD-LEAVED
FOREST IN AILAO MOUNTAINS

Xie Shouchang Sheng Caiyu Li Shouchang
(Kunming Institute of Ecology, Chinese A cademy of Sciences, Kunming, 650223, China)

Abstract This paper deals with the phenology of fourteen main tree species in montane
humid evergreen broad-eaved forest in Ailao M ountains. The main phenological charac—
ters of these trees were observed, the phenological spectrum was described and the rela—
tionship between the phenological thythms of the tree species and the environmental fac—
tors of licht, temperature ect- was investigated- Through the principal component analy—
sis(PCA), it has been discovered that the main meteorological factors, which are most
closely related to the phenological performance of these trees, are the mean temperature
and 2 5 accumulated temperature of different phenological period. T he light duration
and temperature play an equally important role in the induction of flowering, and in the
leafing period, the precipitation and light play a leading role.

Key words: Ailao Mountains, main trees, phenology, environmental factors, the

principal component analysis.
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Table 1 The main meteorol ogical factors in Xujiaba region, Ailao Mountains
Months
Items 1 2 3 4 5 6 7 8 9 10 11 12
Jan. Feb. Mar. Apr. May Jun Jul. Aug. Sep. Oct. Nov. Dec. Average Total
() 4.5 6.2 9.1 11.9 14.0 15.2 14.9 14.9 13.3 10.8 7.4 5.1 10.7
Air temperature
() 7.0 9.0 12.2 13.5 17.5 18.1 17.3 17.8 15.8 13.8 10.3 7.6 13.3

T emperature on
ground surface
25 72.4 138.0 283.3 352.6 421.8 454.8 462.4 462.7 399.8 336.7 209.4 124.6 3718.8
25 Accumulated
T emperature
2 10 0 18.3 159.1 302.8 417.0 452.7 462.4 462.7 383.0 245.9 40.3 0 2944.2
2 10 Accumulated
T emperature

(mm) 13.3 28.9 22.1 61.0 108.4 328.5 441.3 233.7 258 0 224.6 98.1 23.1 1841
Rainfall

(%) 76 63 60 71 83 94 96 92 93 92 88 84 83

Relative humidity
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( 1) ) Fig. 1 The phenological spectrum of the fourteen
, main tree species
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Table 3 The loading of environmental factors to the first four principal components in resurrection

, 14
PCA
3 5
=5

4

\
(9]

Principal com ponent

Factors
Yy Y, Y3 Yy h2
L) - 0.5911 0.7183  0.0599 - 0.3626 1.0000
Mean precipitation
25 ()
0. 1201 0.9753 0. 0367 0. 1321 . 9845
25 accumulated temperature
) 0.7522 0.6434 - 0.0194 0.0397 . 9818
T he highest mean temp. in a decade of days
) 0.8967 - 0.139 - 0.4174 - 0.0404 . 9986
The lowest mean temp. in a decade of days
. € . . 0. 9645 0.2417 0. 0964 0.0193 . 9984
Mean air temp- during resurrection
) 0.9710 0. 1598 0. 1425 0.0917 . 9970
Mean temp- on ground surface
() - 0.7833  0.5643 - 0.1531 0.1959 . 9938
Accumulated sunshine
_ () 4.2202 2.3022  0.2321 0.1993 . 9538
Eigen value
(%)
. 60. 29 32.89 3.32 2.85
Information percent
(%)
60. 29 93.18 96. 50 99.35

Information summation percent
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Table 4 The loading of environmental factors to the first four principal components in resurrection in leaf expansion

Principal com ponent

Factors
Yy Y, Y3 Y4 h?

(d - 0.0442  0.7532 0.6016 - 0.2531  0.9953

T he duration of leaf expansion
()
Mean temp. for a decade of days in beginhing of leaf ex—  0.4004 0.7961 - 0.3254 0.3034 0.9921
pansion
25 ()

25 accumulated temperature

0.7394 0.5140 0.4278 - 0.0915 0.9943

. ) 0.6363 - 0.6142 - 0.4068 0.1437 0. 9682
Mean air temp.
€ 0. 8366 0.3928 0.3728 - 0.0381  0.9947
Mean temp. on ground surface
(h)

0.9155 - 0.3532 - 0.1559 - 0.0680 0.9918

Accumulated sunshine

0.9172 - 0.3051 - 0.1340 - 0.1259 0.9681

Precipitation

_ () 3.4931 2.2147  0.9975  0.1990  6.9043
Eigen value
(%)
. 49.90 31.64 14.25 2.84
Information percent

(%)

Information summation percent

49.90 81.54 95.79 98. 63
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Table S The loading of environmental factors to the first four principal components in blooming

Principal com ponent

Factors
Yy Y, Y3 Y4 h?
1 1
Duration from 1 st Jan. to the date of bloom beginhing 09366 - 0.248 0.0127 - 0.1346  0.9953
25 ()

25 accumulated temp. from pregnant to bloom begin— 0. 8987 0. 2605 0.0744 - 0.3314  0.9909
nting
>5 ()

25 accumulated temperature during full blooming 0 6964 0.6602 - 0.1433  0.0646 0.9456

() . 0.9116 - 0.0565 0.3008 0.2320 0.9785
Mean air temp. during blooming
) 0.8950 - 0.1118 0.2760 0.2911 0.9744
Mean temp. on ground surface
(B . - 0.0212 0.8674 0.4188 0. 0264 0. 9289
Accumulated sunshine from pregnant to bloom begining
(h)

- 0.6764 0.6089 - 0.1583 - 0.0105 0.8535
Accumulated sunshine

. (h.) - 0.9420 - 0.0193 0.1858 0. 2477 0. 9837
Mean accumulated daily sunshine

0.5773 0.1868 - 0.7337 0.2361 0. 9622

Precipitation from pregnant to blooming

W 55182 1.7398  0.9661  0.3885  8.6126
Eigen value
(%)
. 61.31 19.33 10. 74 4.32
Information percent
. (%). 61.31 80.64 91. 38 95.70
Information summation percent
3.1.4 , ,
, (3 21 ); : : (9 21
3 ’ 1 9 9
.2
2 2 o 3
2 2 2
9 11 ,
4 5
3.1.5 ) ,
4 , (8 5 ),
(10 1 )
3.1.6 , ,
2 2 2
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Table 6 The monthly variation of litter production
Monthly litterfall( g)
Year 1 2 3 4 5 6 7 8 9 10 11 12
Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Total
1991 765 369 770 1073 803 805 1079 510 445 870 755 515 8759
1992 328 570 1125 2360 1340 550 390 450 960 1785 1925 380 12163
1993 635 550 745 1320 875 510 505 500 925 1320 1190 545 9620
Average( g) 576 496 880 1584 1006 622 658 48 777 1325 1290 480 10181
Obversion
(ke/bm?. 3 443 382 677 1219 774 479 506 375 598 1019 992 369 7832
3.2
s P
3.2.1 3 .1 , ( )
(0.9710 0. 9645), 2 , =25
(0.9753), 1 2 93. 18% ,
) s , 25
, , , ; , 25
: . (
) , =5
P P
[el 3 ,
P
3.2.2 4 , 1 )
(0.9172  0.9155), 2 ,
(0.7961), 81.54, , 1
, , , 2 4
P P P
P
3.2.3 5 , 1 , (- 0.9420)
( , ) , 1 1
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