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Water Holding Capacities of Leaves and Branches in the
Upper Reaches of Chishui River
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Abstract: Taking the 32 plants in the upper reaches of Chishui River as the examples of the research, we
measured the water-holding capacity of the leaves and branches by using absorption method and natural loss
method. The results showed that the maximum water-holding ratio of leaves ranged from 0. 33 to 1. 59, the
water holding capacity of leaf surface coat was relatively strong. The maximum water-holding ratio was lower
than the natural water-holding ratio, which means that the water-holding capacity of unit mass of branches
was lower than the leaves. The water-holding ratio of leaves and branches was higher than the water loss ra-
tio, and the relationship between water holding ratio, water loss ratio and the time can be described by power
function model. We can deduce the relationship between water-holding ratio of the leaves and the time based
on the maximum water-holding ratio, but we cannot deduce the relationship between the water loss ratio and
the time. Leaf texture, roughness, villous, the maximum water holding ratio, water retention curves of con-
stant items were the key factors on water holding capacity. The 32 plants in this area can be divided into 4
types of holding functional groups such as the low water holding, medium-low water holding, medium water
holding and high water holding using RDA ordination. The research can make the contribution to the species
selection of conservation forests and the forest structure configuration in the upper reaches of Chishui River.

Keywords:leaves; branches; water holding; water loss; functional group; upper reaches of Chishui River
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W5 DX BAE A T 2R K] 3 5 5 /K IR 2 RE X 1Y
A 2 A H1(106°18'53"E, 27°47"42"N) L BE [ 3% &
AT X — 125 6 km, 12y 0. 3 km, HAEHOR B0 8
% HAERL W T I A S RGN B A A A
R 7 e M T 32 DX 1 S R R L P B ST L XY 7
ST M DX, kg SV AR 2 XA A 2247 2R A
15C, =10 CAERIR S 5 000~5 500 C , 4F H IR A4
1400 h, LFEIIZY 340 d.AEHFEK ™1 000 mm, + 1
R AR+ RO % AR S LT
AN JR RN 0 RIS ) T o, DXl A e R
R FRAR A s A 32 A 1 S A A R P T ik AR Lo 2 %
bR g Vi I i P TR S PR R R AR A 22 B AR
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1.2 MRFE

(1) BERCRAE . ARPECH R (O A
e Hin ANBIFFE RN 0 1 X I & AR el 5 i P A
Y. 455 SR A T & R R 5 AR ) vk R
AR BT TER G W (Populus trinervis) H JRA
(Rhus chinensis) JH§ (Myricaceae rubra) 22 5E#% (Cas-
tanopsis fargesii ), ¥ % AN (Pistacia chinensis ), it {8
(Eriobotrya bengalensis) \¥2 K (Cunninghamia lanceola-
ta) 7 KA1 (Nandina domestica) KR (Broussonetia pa-
pyifera). 4 5 1 J& % (Viburnum chinshanense ) . 2%
(Prunus nalicina) . ¥¢ 2 47 (Bambusa pervariabilis) . 2%
(Camellia sinensis) M (Liquidamba formosana) | F £
(Quercus aliena) FAR (Cupressus funebris) . ¥&#i (Pla-
tanus acerifolia ). B FE ¥y ( Pinus massoniana ) , s K
(Loropetalum chinense) . K i ( Pyracantha fortuneana) .
B ¥1(Sapium sebi ferum) NI (Lindera glauca) \Z&XT

(Neosinocalamus a f finis) \ B3k (Coriaria nepalensis) i
15 (Citrus reticulata) \ @ 3#] (Vitex negundo) il Hi) (Ver-
nicia fordii ). B Kl (Mallotus barbatus) . & B #
(Choerospondias axillaria ). ¥ B (Melia azeda-
rach) T #5 (Toona sinensis) .M 25 (Camellia olei f-
era) 33t 32 B, T 2014 4 7 HAE Y A K HE BT
FE L A e T 9 42, AR I 2 60O A7 2 7] 5 30 =8 S
7RI HEAT R 7K PR RE DU A

(2) MR PR S RARIER D E . K58 1 7 58
R A AR, 55T 0..25,0.5,1,2,4,6,8,
10,12,24 h B 1 7 K s RO K BT i T
FRKHR, F5K 24 h JFHcl & TENEHE. FHA
SRR 415 F 0.25,0.5,1,2,4,6,8,10,12,24 h FREL
KoK B R RO R, RBCE 3 AT,

(3) BAHFK 5 RAKFFIEM M & . KUt T 2
Joi i A 2% 58 AR A TE IE HOROK L 435 T 0.5, 1,
2,4,8,12,24 h WU 15 B 7 7K M 5 AR OB 25 47K
FihE R KA, KK 24 h FHCE BT E N
HAREAK, 49T 0.5,1,2,4,8,12,24 h JEFREUR
JK BT R AR SR K AR (PR R A5 47 K 5 2R K R AZ L
B DTV 1 I ) T B e vk o) . HAR Bk
= (& dE— 1)/ E, KW E 5 P17,

(4 R KK S RERE R 43 . 8 UM R 8 45 K P
REFE bR » ALFE I F die KA K G 5 B L 9806 HLRE 2
R IR B SR K 4R i) 80 A i KO0k K] o3 I R RR K
TRERE . Horb ol & 0% 52, B 98B FORLRE B
Ry SRS QTS PE W N A - N
N2 E BTN L. —mA BTN 2, WEA BT
35 BB BE AL A5 MRS L — RO = A9 4t
J31.2.3) BT RN M (DCA) HHE 74l 5
W7 RS AR AR BE L 0 DCA AR T HE 7 il B2 B 2
(LGA LGS . Bk EiF. LGA<<2. 5 &4
HEP ik  LGA>2.5 & SRR p ikt .
1k W20 X Bl SO #E AT DCA 73 B, LGA<<2. 5,3k M
SR R 1 i 7 B RS 43 B (RDAD H #5838 B B S 78 4
FE BB E CHER D B 2R 0D Y A2 A1 00 L 2 R )
Folr 2 )3 ER A 5 S 9 B PR 22 1) 56 2R B 5 kL HE Rl
S 2 5HET O FE AR B L A A o 0 AR B X iR
WA R T IS R TR . E S
Foft— PR 7 RE 0 38 5 R P A o 7 5 1) B 20 A FAH
Ktk o dr it K PERE .

(5) FAmab . A AR B s br 1
e TAb BT IH — A5 3% » B i Excel 2003 58 1 457K
AR R K A I 8] B $U G G & [l E g B O v
i SPSS 20. 0 B4 58 ms 48 br 2 6] A9 AH OC ¥R



5% 2 3

Wiy BE A 45 < iR KT L 3 B R B R 5 A AR R M RE 173

Pearson A 5¢ R E0L LG 5 R FH |1 43 87 77 1 (p<<
0.05 L 22 5 3k 1 3 7K F, p<<0. 01 o 22 57 3K
e k3 K ) 5 HE 2 78 ) B HE P Bl R E R B Y
il % FH 04 90 (Redundancy analysis, RDA) i
47 .1 Canoco for Windows 4. 5 #4458 il ; K Ak 3
KR & IF ¥ F1 3 78 ¥, 1 Photoshop 1 Microsoft
Office Visio 2003 # 4[R5 ik .
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2.1 M RFKRERKINERHE
MR 1 Al g, AR KT B 32 SR AR I i Bk

FEAKAEECHN 0. 33~1. 59, B I K A AR e/ LT
BB 7 FRK R ST AR R . I R R KRR T
Pt e N E R 2 e TR NS ) 7 N G
i [) 19 G 2R 1 Ry T = 1 2 o BSOS AR, L i s [] ) 4
FE 47 7K T 23R 1 7K R 6 1 3% 7 BRI it DXL T g 2 i i
AN IR K R A RN A R A S (] ) T I
KA HIRE IS . bR A3 B R Wt HA WK 43
(R RE 7 33X — A FH AT LA JHC 0 2 B T 3 g X e W i
T A FE MK P R EEEZEH . It
A AE TR0 T I ML DX, BB B I 2 R (R A R X
B 5 e R Ny D pe B HEAEH

F1 MHAERFKERKNEEUHIE

- R ok R (V) 5t E (0 e K AR (V) 5 W ] (1)
K AE AL XKHER R? P XZER R? P

K # 1.02 V=2869.09: "% 0.984 0. 000 V'=2336.91¢ % 0.957 0. 000
AR 1.02 V=537.60t % 0.987 0. 000 V=1330. 861 "% 0.982 0. 000
¥ g 0.55 V=486.81/ "% 0. 990 0. 000 V=145.87: "7 0.943 0. 000
24 ks 0.76 V=751.88t """ 0.996 0. 000 V=132.78t "% 0.904 0. 000
K 0.93 V=661.53¢"" 0. 969 0. 000 V=413. 02, "% 0.928 0. 000
AR 0.99 V=2822. 841 "% 0.994 0. 000 V=167.33¢ " 0.943 0. 000
N 0.43 V=2336.28; "% 0. 994 0. 000 V=141.42; % 0. 985 0. 000
M RAT 0.72 V=712.71:"% 0.993 0. 000 V=262.38 """ 0.987 0. 000
Fy 1.06 V=2804. 241 "% 0.988 0. 000 V=297.22; " 0. 891 0. 000
E3t3 1.27 V=0924.59; % 0.984 0. 000 V=318. 48 ¥ 0.972 0. 000
B 0.43 V=581.42; "% 0.987 0. 000 V=094 40 % 0. 835 0. 000
AT 0.68 V=632.00 "% 0.983 0. 000 V=148. 33 % 0.927 0. 000
% 0.51 V=427.49; "% 0.992 0. 000 V=205. 241 % 0.987 0. 000
WA 0.85 V=752.88 "% 0.995 0. 000 V=267.77:"% 0.919 0. 000
A5 0.82 V=684.56¢ "% 0.981 0. 000 V=2334.061 % 0.914 0. 000
A 0.33 V=2357.09; " 0.977 0. 000 V=62. 86 % 0.768 0. 000
FE A 0.94 V="741. 261" 0. 989 0. 000 V=293, 841 % 0.977 0. 000
R 0. 39 V'=2335. 60 "% 0.978 0. 000 V=159.48; "% 0.975 0. 000
s A 1.06 V=734.29; "% 0. 989 0. 000 V=434, 14 % 0.988 0. 000
P 0.48 V=526.30: "% 0. 980 0. 000 V=126.12:" 0.838 0. 000
[eN ) 0.48 V=456.261 "% 0. 986 0. 000 V=146.83: " 0.931 0. 000
1Ly 4 1.37 V=1115.59¢ "% 0.993 0. 000 V=2384.51: %" 0. 960 0. 000
BAT 0.68 V=651.32t%% 0.993 0. 000 V=269. 63 % 0. 980 0. 000
0% 0.45 V=448, 461" 0.990 0. 000 V=113.71:%" 0. 905 0. 000
A% 0.46 V=439.37: "% 0. 986 0. 000 V=142.83: " 0.968 0. 000
] 0.76 V=755.650""% 0. 980 0. 000 V'=230.76: "7 0.902 0. 000
T A 0.57 V=623. 94 "% 0.987 0. 000 V=101.03; "% 0.817 0. 000
EHi 1.59 V=1282.54¢ "% 0. 981 0. 000 V=241.77t "% 0. 920 0. 000
s 1.23 V=862.63: "% 0.996 0. 000 V=611.41;"% 0.994 0. 000
R 1.21 V=854, 45:7"" 0.996 0. 000 V=572.35:"%% 0.995 0. 000
it 0. 90 V=693.72: "% 0.985 0. 000 V=422.30r "% 0.998 0. 000
s 0.44 V=405, 24¢ " 0.964 0. 000 V=140. 08 "% 0. 901 0. 000
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A S I & SRS VIS U S | P Su e ST Wy
L B AR BN RS R KAR R ARAE . 32 A A

LA 25 AR BB A% H AR B K R R T B K ERKCR
Ch B R 78. 12%) , 26 BH 87 T & (A 2% 17 /K T
JiFnfE FI AL F AR . [T 530 A 2 B L K S 5K
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B AR R B A% RS SCHE e i R i
IKAETT

{ER AR SOV B A v 2 P e FVRE 2% B0 5 B 1Y
FEKVERE - i T4 2% B 5052 T AR A A e mT RE AR
Fr g o DR B 7 45 5 T AR A 2R R e R K
A R AR R AW ST

R2 BERKERKNEEUEE

- H & e R AF FiAGHE R (V) 5] (0 G AKGE R (V) 5] (0
KR/ Y KR/ % XKHEA R? P KFHRK R? r
T # 63. 56 40.10 V=170. 65t " 0. 964 0. 000 V=27.20t "% 0. 780 0. 000
kA 48.77 37.16 V=115.31¢ % 0.963 0. 000 V=40.61¢t %% 0. 874 0. 000
1 #§ 50. 54 26,02 V=105.74¢ " 0. 990 0. 000 V=20.48¢ 1 0. 854 0. 000
2y B 58. 89 45.97 V=160. 09z *% 0.833 0. 000 V=17.38: % 0.288 0. 000
K 43. 89 32.26 V=118. 84¢ *% 0. 886 0. 000 V=23.49¢ %% 0. 870 0. 000
AT 43.62 44,42 V=125.37¢ % 0. 956 0. 000 V=17.77t % 0. 844 0. 000
AR 55.71 28. 27 V=146, 26¢ 5 0. 987 0. 000 V=24,20t % 0.724 0. 000
A RAT 51. 14 55. 59 V=269.77t "% 0.995 0. 000 V=13.99¢r "% 0.372 0. 000
AR ) 47.56 35.93 V=138.78 " 0. 866 0. 000 V=32.51¢ "% 0.543 0. 000
3k 46. 41 30. 31 V=78.03t "% 0.942 0. 000 V=27.57¢"" 0.753 0. 000
Z 36. 21 38.16 V=146, 92t % 0.963 0. 000 V=24.25¢ "% 0.722 0. 000
PELRAT 46. 77 63.56 V=185.41¢ ** 0. 806 0. 000 V=18.16¢ > 0. 389 0. 000
% 53. 89 42,77 V=221.49t "% 0.963 0. 000 V=10.18 """ 0.673 0. 000
W& 56. 83 20.91 V=73.28 "% 0. 944 0. 000 V=22.66¢ " 0. 840 0. 000
EE3 42.67 17.56 V=064.67t %" 0.962 0. 000 V=14.39 % 0.924 0. 000
A 54. 28 29.06 V=166.80¢ % 0.992 0. 000 V=15.21t %% 0. 686 0. 000
¥ Hil 53.06 37.47 V=117.13¢t %% 0. 867 0. 000 V=10.94¢ ¥ 0.795 0. 000
oM 57.57 21.05 V=95.97t %7 0.988 0. 000 V=22.63 % 0.957 0. 000
s A 40. 55 54.99 V=289.16¢ *% 0.951 0. 000 V=31.66¢ " 0.693 0. 000
K 48.03 20. 35 V=90.87t "™ 0. 960 0. 000 V=23.04¢ " 0.812 0. 000
N i< 53.78 30. 45 V=87.29¢ "% 0.968 0. 000 V=19.39¢s "% 0.892 0. 000
IR 46.73 30. 07 V=146.38 " 0.947 0. 000 V=8.89t "% 0.624 0. 000
&N 31. 30 52. 74 V=246.55¢ " 0.979 0. 000 V=36.52¢ "% 0.789 0. 000
oz 64.18 52. 39 V=1233,39: " 0. 887 0. 000 V=21.80t "% 0. 686 0. 000
G 37. 24 24,57 V=123.10t 7" 0.975 0. 000 V=10.83t "7 0. 850 0. 000
5l 47.25 44,27 V=159, 11¢ % 0.993 0. 000 V=37.72¢ "% 0.570 0. 000
1A 56. 84 39. 34 V=187.97¢ ™ 0. 965 0. 000 V=10.95t 0. 866 0. 000
F A 53.72 32.35 V=160.16¢ *% 0. 980 0. 000 V=25.82t"" 0.522 0. 000
s 51.78 50. 56 V=177.67¢ "% 0. 967 0. 000 V=24.27¢ % 0.414 0. 000
G 43.33 36. 42 V=157.27¢ %" 0.976 0. 000 V=18.92¢: "% 0. 966 0. 000
Fiy 53. 38 21.16 V="74.76¢"" 0.868 0. 000 V=28.19¢: """ 0.778 0. 000
MBS 44,93 50. 80 V=261.11¢ "% 0.996 0. 000 V=29.42¢ %% 0.903 0. 000
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