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Comparative Research on Growth and Physiological Characteristics
of Three Poplar Varieties Grown in Western Heilongjiang

ZHANG Zheng ZHANG Peng’

(College of Forestry ; Northeast Forestry University , Harbin - 150040)

Abstract In order to solve the problem of unmached species to site for poplar plantations in western Songnen
Plain, three poplar varieties, namely HQ(P. euramericana ‘N3016’ XP. ussuriensis) ; LF(P. deltoidesXP. simonii
‘LongFeng-1" ) and 2111Y (Populus euramericana (Dode) cv. ‘“DN113’ ) erown in western Heilongjiang as
materials, the growth parameters, stoichiometric relationship of branches and leaves, and physiological
characteristics of leaves were compared and analyzed. The results showed that the averaged annual radial growth
rate was in a range of 2.32-2.84 cm-a™', of which LF had the highest radial growth rate, followed by 2111Y,
significantly higher than that of HQ. A binomial function relationship between stem diameter and stem height
existed in the poplar varieties. Branch water contents of LF and 2111Y were significantly higher than that of HQ
(P<0.05). Specific leaf area of LF was higher than that of the other poplar varieties. There were significant
differences in elements content and their stoichiometric ratio in the twigs and leaves of high-class twigs. Among
them, the N and K contents in leaves and twigs of LF were the highest, followed by 2111Y, and HQ; P content
in leaves of 2111Y was higher than that of the other poplars. Leaf C-to-N ratios of the three poplar varieties were
in the range of 19.41-21.65; C-to-P ratios in the range of 6.01-9.40. There were significant differences in leaf C
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and N metabolism levels of the three poplar varieties. Among them, leaf content of soluble sugar, starch, and
non-structure carbohydrates of HQ were higher than those of LF and 2111Y, and the contents of NOj and NH}

were higher than those of 2111Y, whereas leaf free amino acid content of HQ was lower than that of the other

poplars. There was significant difference in plant hormone levels among the three poplar varieties , with salicylic

acid contents in leaves of HQ and abscisic acid content in leaves of 2111Y significantly lower than the other

poplars. The auxin content of LF leaves was lower than that of 2111Y leaves. There was no difference in leaf

gibberellin content among the poplar varieties.
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Fig.1 Radial growth rate and model of stem height and the corresponding diameter of three poplar varieties grown in

west Songnen Plain
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Table 1 Trade-off of branch and leaf biomass of three poplar varieties grown in west Songnen Plain

& A i LY
0,
Water content/% m my 6 it
o VM) 2 TR
P W 54 i BR(T) k() g S w4 /(grem™)
Stem Branch Leaf Branch(Dry) Branch(Fresh) Class [ twig  Class I twig
(Fresh) (Fresh)
BEW a b a N . a a b
HQ 55+3 47+15 60+5 0.34+0.06 0.41+0.10 1.08+0.51 1.50+1.07 0.017 3+0.002 1
> =)
jZE'ELlFﬁJ[% 57+1° 52+9° 67+7" 0.19+0.03° 0.30+0.09° 0.47+0.34° 1.33+£1.40° 0.019 1+0.003 7°
e 1 I
ﬁi/r; 11137[% 58+2° 54+12° 64+06" 0.20+0.09™ 0.33+0.16" 0.58+0.47° 1.43+£1.29° 0.015 2+0.002 4°

TE:LM BB [RIFIANIR]/ING - Rp3 7 b B A A7 35 22 57 (P<0.05)

Note: L. Leaf; B. Branch. Different lowercase letters in the same column indicated significant difference between poplar varieties at P<0.05.
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Table 2 Mass fraction and stoichiometric relationship of the elements in twigs and leaves of standard branches of three

poplar varieties grown in west Songnen Plain

3GUIME
o Third-class twigs(T,,)
Poplar o(C)  oC)  mC): N  oN) mN): oK) oK) mK): oP) o®) mP):
(gkg™) (g'kg™) m(C)  (gkg) (gkg)  m(N) (gkg') (gkg) mK) (gkg) (gkg") m(P)
] . . s . . . . . . . . .
HQ 464.8743.75° 418.01+5.53° 0.90+0.01° 3.12+0.07° 19.30+£0.22° 6.19+0.12* 6.15+0.10° 18.8342.47" 3.070.41" 1.04+0.54" 2.17+0.08 2.52+0.91
> (=}
jﬁLlF?% 485.03£3.99" 432.42+6.02° 0.89+0.01° 4.93+0.40° 21.88+0.34" 4.47+0.37° 8.20£0.10" 19.41+2.49" 2.37+0.30" 1.44+0.48" 2.33+0.12" 1.78+0.52"
kLS 478.76+5.95" 455.38+6.47" 0.95+0.02° 4.36£0.17° 21.12+0.24" 4.85£0.20° 7.13+0.09" 17.83+2.49" 2.50+0.34" 1.23£0.51" 2.48+0.18" 2.32+0.78"
2111Y J16ES. 38+6. A . 36£0. 12+£0. R . 13+£0. . K S0+£0. 23+0. K . 3240,
rEUN
Wi Fourth-class twigs(T,,)
Poplar w(C,)/ o(C)/ m(C):  wN)/  oN)/ m(N): oK) oK) mK):  wP)  wP) mP):
(g'kg™) (g'kg™") m(C)  (gkg)  (gkg) m(N) (gkg') (gkg) mK) (gkg) (gkg") m(P)
%*ﬁ b b b
HQ 442,434 49° 434.38+5.49° 0.98+0.02° 4.13£0.17° 20.78+£0.33° 5.04+0.17* 6.98+0.23 18.65+2.37" 2.67+0.33" 1.57+0.49" 3.42+0.24" 2.47+1.07*
‘ =X
jﬁLlF?% 471.05£10.95" 445.68+5.90° 0.95+0.03° 6.99+0.13° 22.96+0.38" 3.29+0.07° 9.76+0.08" 21.30+2.58" 2.18+0.27° 1.79+0.26" 3.55+0.06" 2.02+0.27"
LS 455.26+2.86" 476.10+3.96° 1.05£0.01° 5.41£0.16° 22.64+£0.41° 4.19+0.17° 8.13+0.11° 18.92+2.51° 2.33+£0.33" 1.6120.34" 3.77+0.06" 2.43+0.44"
2111Y 26£2. 10+£3. . . 41+£0. .64=£0. . . 13+0. . . 33+£0. 61+£0. . . 43£0.

T FEROE 2 T AR R B 3 90/ T FERRIE)Z rh AR MR M i 4 0BG TS LM R o RSN [RGB R
] 25 57 3. 3% (P<0.05) o
Note: T

T represented twig, L represented leaf; C,N, K, P represented carbon, nitrogen, potassium, and phosphorus, respectively. Different lowercase

1 represented the third-class twigs attached to a standard branch; T, represented the fourth-class twigs attached to a standard branch;

letters indicated significant difference between poplar varieties at the significance level of 0.05.
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Table 3 Element stoichiometric relationship of twigs and leaves of three poplar varieties grown in west Songnen Plain

mﬁ: Tm TIV
Poplar m(C)im(Ny)  m(C):m(N)  m(N):m(P)  m(N):m(P) m(C):m(N) m(C):im(N) m(N):m(P)  m(N):m(P)
B . a . b ) b b b
HQ 149.05+3.46 21.65+0.31 3.39+1.54 8.89+0.37 107.39+4.06 20.91+0.41 2.93£1.22 6.08+0.41
TeF 154 . . . . . . . a
LF 99.09+8.43 19.77+0.35 3.79+1.24 9.40+0.41 67.45+2.09 19.41+0.24 3.98+0.55 6.47+0.16
=)
%?11113*5" 109.92:+4.74° 21.56+0.38" 4.08+1.34* 8.55+0.63° 84.29+2.68° 21.03£0.39* 3.4840.63" 6.01£0.15

TE T, FERRIEZ AR bR AL 3 /R T, B2 P AR HERC IR 4 20/ VB TG L R o RIS TR) /NG - REAR A R R A
] 2% 5 .2 , P<0.05

Note: T, represented the third-class twigs attached to a standard branch; T, represented the fourth-class twigs attached to a standard branch;
T represented twig, L represented leaf. Different lowercase letters indicated significant difference between poplar varieties at the significance lev-
el of 0.05.
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Table 4 Leaf chlorophyll and carbon metabolite levels of three poplar varieties grown in west Songnen Plain

o/(mg-g™") ;
ik (R ARt 4
ek . 5 g S |34 Rubisco activity/
Poplar g a ES S IS EIREIET A TEH BAAY  (amol-min-g )
Chla Chlb Chl SS SU ST AR &
NSC
AR 0.60+0.12" 0.33£0.02° 0.93+0.14°  38.59+43.56° 17.40+1.20" 30.67+2.21°  69.26+5.69° 84.40+9.12°
HOQ . . . ) . ) ) . ) . ) . . . . )
2 =
jziLlFﬂ% 0.63+0.04" 0.30+0.02° 0.93+0.06°  33.58+2.08° 18.81+1.28" 24.07+1.89°  57.65+1.18" 66.45+15.24°
e 1 12
7 ﬁ:;% 0.73+0.07" 0.34+0.03° 1.07£0.09*  31.10+£0.57°  9.05+0.45° 24.67+1.45°  55.77+1.90° 77.66+35.66"

TE : RIS R NG TR AN R R ) 22 53 2. 3% (P<0.05)

Note: Different lowercase letters indicated significant difference between poplar varieties at the significance level of 0.05.
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Table 5 Comparison of leaf nitrogen metabolite level of three poplar varieties grown in west Songnen Plain

(0]
WFh N N -
Poplar [ESY B A TR LR AR
NO;-N/(mg-kg™) NH;-N/(mg-kg™") AAs/(mg-g™) Cpr/(mg-g™)
HQ 302.40+41.59 52.64+1.20 0.26+0.01 108.30+4.57
> (=1
iHELlF* & 337.05+36.82° 47.66+0.98" 0.30+0.02° 103.86+2.07°
SN =)
ﬁiﬁl\]llz% 174.65+43.80° 52.44+2.21° 0.37+0.03" 87.62+9.35°
TE : IR R NG TR A R R b ] 22 52 35, P<<0.05,
Note: Different lowercase letters indicated significant difference between poplar varieties at the significance level of 0.05.
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Table 6 Leaf hormone levels of three poplar varieties grown in west Songnen Plain
(]
e i "
Poplar AERE iy 2 KGR REE
IAA/(pg-mg™) ABA/(pg-mg™") SA/(ug-g™) GA/(pg-g")
EEEIE
““HE’Q% 0.92:0.02% 3.30+0.21° 1.59+0.07° 0.91+0.03°
v S L
7'24—;;;1% 0.90+0.10° 3.43+0.07" 1.90+0.07* 0.93+0.13"
o
TS 1.01+0.01° 3.04+0.04° 1.78+0.12° 0.98+0.07°
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