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Dynamics and modeling of water content of ten shrub species in their growth period in Maoer-
shan Mountain region of Northeast China. JIN Sen, YAN Xue-jiao ( College of Forestry, North-
east Forestry University, Harbin 150040, China). -Chin. J. Appl. Ecol. ,2012,23(12) . 3317-3324.

Abstract: Based on the two successive years observation of the water content of ten representative
shrub species in Maoershan Mountain region of Northeast China, this paper studied the dynamics of
the water content of these shrub species during their growth period and related affecting factors, with
the prediction models of the shrub water content established. For the ten shrub species, their mini-
mal water content during growth period was higher than 100% , and most of the species had a water
content higher than 200% within the period from the late phase of leaf-unfolding to early phase of
leaf-falling. Euonymus verrucosus, Sorbaria sorbifolia, and Sambucus williamsii were incombustible
in their whole growth period due to the extremely high water content, while Syringa reticulate, Phil-
adelphus schrenkii, Euonymus verrucosus, Spiraea chamaedryfolia, Lonicera maackii, Lonicera ru-
prechtiana , and Rhamnus parvifolia were combustible only in the phases of budding and leaf-falling.
Soil moisture content and daily maximum temperature had effects on the water content of most (7)
of the ten shrubs, and canopy drought severity index affected the water content of 5 of the ten
shrubs. The established 9 prediction models could explain more than 35% of the water content vari-
ance of the shrub species, with a mean MRE of 35.9% and a mean MRE of 13.4%.

Key words: shrub; water content; live combustible; model; Maoershan Mountain.
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Table 1 Results of ANONA analysis for moisture content of 10 shrub species

2=V I FI ¥)Ji 22 F P
Sum of square df Mean square
2 [H] Between groups 4121291. 480 9 45792.276 105.339 0.000
21N Within groups 1607515.325 370 4344.636
A Total 5728806. 805 379

T2 10 FERSKEZENLSD SELER

Table 2 Results of LSD multiple comparisons of moisture content of 10 shrub species

R X X,564.0  Xy225.5 X.221.8  Xp297.2  Xp235.5 X;-199.8  Xo-197.3  X,267.1  X,354.9
Species (%)

A 266.3 -297.7" 40.8" 44.5" -30.9" 30.8" 66.5" 59.0" -0.8 -88.6"°
B 354.9 -209.1°" 129.4* 133.1" 57.7* 119.4* 155.1* 157.6* 87.8"

C 267.1 -296.9 " 41.6" 45.3" -30.1"° 31.6"7 67.3" 69.7"

D 197.3 -366.7 " -28.2 -24.5 -99.9* -38.2° -2.5

E 199.8 -364.2" -25.7 -22.0 -97.4" -35.7"

F 235.5 -328.5" 10.0 13.7 -61.7"

G 297.2 -266.8 " 71.7* 75.4*

H 221.8 -342.2" -3.7

I 225.5 -338.5"

J 564.0

A BRI TF Syringa reticulate; B ARACINMEIE Philadelphus schrenkii; C 948 B Euonymus verrucosus; D: 295 ML G52k 4 Spiraea chamaedryfolia;
E. 424 Lonicera maackii; F . K HZ 4 Lonicera ruprechtiana ; G . 2¥HM Sorbaria sorbifolia; H, a8 1o Euonymus phellomana 1./ FR 28 Rh-
amnus parvifolia ; T BEE AR Sambucus williamsii. X :F-3J77K2Z Mean moisture content. [ [i] The same below.
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Fig.1 Dynamics of live fine fuel moisture content by species observed during the study period.

AT Syringa reticulate; B: ARAGILAMGAE Philadelphus schrenkii; C.JEK LA Euonymus verrucosus; D: 595 B 952834 Spiraea chamaedryfolia;
E: &4RE 4 Lonicera maackiiy .1 H 24 Lonicera ruprechtiana; G :32EkHMF Sorbaria sorbifolia; H &8 T Euonymus phellomana; 1:/INER2E Rh-
amnus parvifolia ; T 3EE AR Sambucus williamsii. F[A] The same below.
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Fig.2 Dynamics of influence factors during the study period.
F3 EREKEZESHEREFH Pearson 18X RE
Table 3 Pearson correlation coefficients between moisture content of 10 shrubs and environmental factors
I Fif Bk H 5 e L H P AR MIE T F 84K
Species Soil moisture  Daily maximum Daily average Cumulative rainfall (mm) Canopy drought
content temperature humidity 10 d 15 d 20 d 25 d 30 d stress index
A 0.619 " 0.387" 0.313 0.319 0.293 0.297 0.335" 0.368 " -0.460 " *
B 0.297 0.383 " 0.156 0.061 0.095 0.131 0.217 0.238 -0.468 " *
C 0.244 0.237 0.169 0.014 0.024 0.050 0.111 0.139 -0.364 "
D 0.493 " 0.394* 0.154 0.223 0.308 0.217 0.263 0. 196 -0.308
E 0.619 " 0.362 " 0.358 " 0.233 0.282 0.349*  0.412" 0.377" -0.269
F 0.539" " 0.521"" 0.274 0.227 0.223 0.241 0.271 0.250 -0.361"
G 0.537** 0.312 0.129 0.189 0.198 0.135 0.160 0.023 -0.221
H 0.391" 0.454** 0.230 0.153 0.191 0.216 0.298 0.264 -0.311
1 0.569 * * 0.395" 0.405* 0.358" 0.378 " 0.354 0.406 " 0.357" -0.446 " *
J 0.279 0.441*" 0.209 0.359 " 0.332" 0.270*  0.317 0.327" 0.188

* P<0.05; = = P<0.01.
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Table 4 Regression coefficients and statistics of predictive models of shrub moisture content

R KA ¥ P EIRUE AR TEAARE TN B
Species Model of moisture Adjusted R? MAE (%) MRE (% )
A y=161.461+1.471x, F(3.07)=30.247 0.000 0.502 29.2 12.6

B y=252.107-6.452x,+5. 160x, F326=9.793 0.001 0.377 51.2 18.3

C y=236.058-2.653x, F128)=7.131 0.012 0.175 26.7 11.6

D y=140.438+0. 819x, F(3.06=17.021 0. 000 0.356 23.6 12.0

E y=121.735+1. 168x, F(.28)=21.055 0.000 0.409 26.5 13.9

F y=76.108+4.512x,+0.797x, F3.06)=11.647 0.000 0.423 27.4 12.7

G y=163.408+1.949x, F(128)=27.702 0.000 0.479 45.3 15.3

H y=-154.866+1.004x, F(125)=19.794 0.000 0.393 26.5 12.0

y=-156.341+1.095x,
y=461.691+2.938x,

F() 25 = 25.891
F, 25, = 18.782

0.000 0.462
0.000 0.380

26.0
77.3

12.2
13.1

I
J
y: KRB TPIE Predicted moisture content (% ) ;3 x; : 13 EH 7K Soil moisture content (% ) 5 x, : H 5Kl Daily maximum temperature (°C) ;
x

5 MIET FFEEL Canopy drought stress; x, :10 K RFFE/KE 10 days cumulative rainfall (mm).
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Fig.3 Measured and predicted moisture contents of 10 shrubs (30 data used for modeling, and 8 data used for validation).
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