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Introduction

In 1991, a symposium entitled “Advance in the Physiclogy of Poplar” edited by Wang
Shasheng, Wang Shiji and Pei Bachua, was published by the Publishing House of Beijing
Agricultural University. In the symposium, the scientific research achievements obtained by
the Research Institute of Forestry, CAF, the Forest Resources Management College of the
Beijing University and the Hebei Forestry College in the fulfilment of the “7th Five-year Na-

tional Key Project” were compiled.

A part of the achievements in the symposium were honoured with either the first prize of
the Science and Technology Progress Award from the Ministry of Forestry in 1992 or the
third prize of the National Science and Technology Progress Award in 1995. In the current
symposium “Advance in Poplar Research(1991~1995)",71 thesis were collected ,which were
a part of the research achievements after the research scientists of the Research Institute of
Forestry ,CAF ,had completed the ”8th Five-year” National Key Projects. Its difference from
the previous symposium is that the content of this volume not only deals with the physiology
of Poplar, but extends to the fields of poplar genetics,breeding and insect control, Judging
whether from the scope or degree of depth, the scientific level of these thesis have been

raised to a new height.

The Latin word of poplar is Populus,which means,people and mass. Using this word to
express its poplar wide-ranging in the distribution of poplar ia China or its significance in the
economics of people’s life is no more than very appropriate. How much is the area of poplar
plantation in the world? Accordling to the statistics of FAQ, it’s 1. 4 million hm?. Attention
please! This statistical data doesn’t include the area of poplar plantation in China. Then,
how much is the area of poplar in China? According to the statistics of forest resources in-
ventory by the Chinese Ministry of Forestry, it's 6. 66 million hm?®. Of course, it includes
some low-yield plantation,which can’t provide with commercial timber but only act as pro-
tective forest. Even if it is like this, the area of poplar plantation in China has surpassed the

total area of poplar plantation in the world, so its importance is self-evident.

Europe is the area, where poplar developed the eatliest. Since poplar grows fast and its
timber has the special value of industrial utilization, so early in 1947, initiated by France,I-
taly etc. countries ,the International Poplar Commission was formed. Then, it’s admitted by
FAO as the only one academic organization ,which takes tree species as its core. The Interna-

1



tional Poplar Commission holds a session every 4 years. China joined this organization in
1980 and was elected as the member of the executive committee. In 1988, the 18th session of
IPC was held in Beijing ,which played an important role in pushing forward the international
academic exchange and promoting the development of poplar career in China. In the past 30
years, the utilization type of poplar woed in China is mainly to meet the demand of civil
need. Due to the backwardness of wood industry and the influence of traditional customs,
which made the industry taking poplar wood was its raw material didn’t get its due develop-
ment, that not only limited the development superiority of poplar, but also resulted in the
frequent insect outbreaks because of extensive management, monoculture etc. disadvan-
tages. From another standing point of view, since 1980°, small pieces of high-yield poplar
plantation have reached a quite high management level, many scientific achievements and
thesis came out from the summary of these small pieces of high-yield plantation. In a sense,
the research level of China’s conventional breeding and cultivation technology has marched
forward before the industrial utilization of poplar wood and quite a lot of precious informa-

tion have been accumulated.

In January,1995, the 5th Session of the National Poplar Conference was held in Beijing,
which is a grand gathering of academic exchange. Many famous and outstanding poplar ex-
perts attended this conference, who unanimously recognized that the new stage of China’s
poplar development-industrial use of poplar wood was put on the agenda with the progress of
reform and open policy. In recent years, in the eastern and central area of China, early or
later factories of plywood, particlewood, fibrewood, package box, match-rod, convenient
chop-sticks and pulp-making were set up, all of which are using poplar wood as raw materi-
al. It can be predicted that a new high tide of developing poplar plantation is quietly rising
everywhere. Facing the new challenge,the pzople who are engaging in the work of poplar
production, teaching and scientific research are loaded with heavy tasks. Wishing this sym-

posium can provide them with some useful information

Wang Shij
Beijing Aug. 18,1995
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HE 1990~199] FALFTFTEHRLALHATKE BB L1 F 42 L8 LHAK
AR TAZHTREIRGESENEE THAILSA AL 220K 4
Kot FUg R A FE G RGTNM AL IEY TR EEMNGE L UR
ARG TR AL TR T B e ) A, Al AMEE M S04 S

X@iE Apdt RSk E A2 ANME

FERMAE S ATER AR -HHSEEIELAMEE AL —ESIER
PLEEE-ESET RN XFHARERIFREER SERMEFEAD. BRE
SURUHZREE SR T R 2 RIMMBIE I WEI T B EMSRERSERE. ERAE
APIGEERB RS, EAEFRE WK 4000 ~50 0 1T R, REEEEHE A R Bl
B AR R RIE SR B TR0F 102203 RF A BB I Bt T X B, HEELIER BT
FEH s B W E T A BT RIS RO R A T G S St E AR IR A L L E AW
B AR AL WA AT R A AR A A, R R EM AR . R BF 5% F
WE G A ERERE . RRENIE T EE.

1 ##E5F#%

K2 1990~1991 £ 7E P E MO BHE B R B B TR . b8 1989 4T 1m0 £ M
B (Populus deltoides) RIRIMEF R R, FFIEEH 2 80 em x50 em, AN F 4 LHE
fiie. £6 A4 H.7H1s HA8 H21 H 45 5 FRA TR A, A GFER);B.
ot 250 (M8 3 MERERR 1 0h)C. 1T 5026 (RER 1 THERR 1 0H) D, et 75% (ERE 1 e
B 3 ob)E. 2t (R TR ARIFASM) . Wit HiR,. SRR 8 il B2
A B M 2R AR A M SR R I B A SR R Bk AT SO, HE AR K
EHNREERIMERFERE. SFHOHES 10 R, XS EES+MIER A LI-COR6200 3¢
AEMNE B 5K,

(0 R 1R B L L REST, TAR1R) K B A o iR 0
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2 RI|HEX

2.1 BHEASRE. ILSEEFLEEIRNEL
ME1EE, ERERE. B R CO, IE 4 M S ETFHYEEN RS T HEITH
ot b8, 0T 25 % ~75% 2bFR i S G R AL R B A R e e e R R
BB IS TR, ORI 2526 509 IR R B A T B S 24 b 55 8 KA
AL E R R —B . IR R B KB A R R A R T Sk K.
%1 WHLEBEHAREEREFRGEML (REAH 19108 21~29)

FXS /4 s m Ao & i ki COp R i SiLGE A A
(d) (umol * m~ sy (C) (0D (ppm) (pmolsm 2« s Mmolsm P s D lseem )
R BB AN 1567 35.0 348 208 13.4 0. 782 0. 529
) (25%) 1553 4.4 33.8 298 16.0 1. 118 0. 336
oy (50%) 1626 34.2 33.7 259 16. 4 1.279 . 322
(7550 1538 34.7 339 300 13. 8 1.237 0. 366
A CAR R 1 267 35.5  34.3 206 174 2. 406 0. 168
3 (255 1269 35.6  34.3 301 17,4 3. 444 0115
jl,r(so%) 1264 35.6 343 266 I7.6 3. 520 0. 121
(75%) 1299 35.5 34,2 302 16. 8 2. 828 0.142
A B CR ) 1242 35.2 344 308 1R 6§ 1.574 0. 255
g (25%) 1241 35,2 34.2 305 17 2. 671 0. 151
u1_(50%) 1281 34.9 338 301 18,3 2.293 0.173
(75%) 1237 35.0  33.6 303 17. 6 2. 536 0.131

2.2 i HEHREEN R
2.2.1 AKu¥ 6 A4 ARMLEE EMREENE 2 REREIMENERGERD . &
BeEHy 6 d L ARMHE G Hi K EER K HPHWER Y RAIRFFMEL R
% 1.89~3.53cm - d7', WRIFEAYHE N, 2K EBEEMAEN T, SR S LR
FE/NFEHERE 0.19~1.31lem - d7'. REAFESINEREFN, SLEHEREAT ]
BEKTE. #H—S BT ERRRY, S SHM O A 4 RAE TR EEKTE. MES
it 25U ZEERTARF. RIEEME 6 K. HEEWE X EEE T RAEL. BT 5%
5% . 25% ZEMERHARE EH 8 K. Mot soX . 25U F b e R ERR M
THE(AAIIZERBBEEKT) . HHEBIMEGRERKEHERR.
2.2.2 A RegM WEAEAEREAERBMWNSE R DSERTHEL. LR SR,
AR SN M LREERABEF G XM 2t S S OEZ R EREET
B BEATFCE L RPN AR SR GEEH S X M S0%M 2s % 5B ERCLEAR
FEHEeRUR EMLERCSEL TAHEB.E3 RAMT ZRMEBEKT. RHEE AN
HAHE MG EMKERNRE ST R LRRAMEER.
2.2.3 £KEM NR2UFH.8 A FTHHANBRIZEREERAEUT = FE,
—REeERMHSHEN S U FHLEAIERARE . CEWHESM S5UWLHENERLARE,
ZRMM G AR EERE I IR T S 4 K s ERKEECHEA
TRTERL 48 8 K M 25 YR SOY A DR ab BB AR o T X BR L M 75 M0 gy AR X BE A K
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F2 TRLEEMMHLEEZHEEESZSSSEHLER

LI WtE AR AHEL R ERYHM(m 47D
€ LY S 1 2 3 4 5 6 7 8
4 AR ) 1.89a%  2.67a 3.64a 2.12a 2.38a 3.53a 1.52a 2.42 a
K B(25%) 1.79 a 2.38a  3.20a 2.01a  211ab 3.33a l.7la 2.70a
qu C(50%) 0.88 b L70b  2.53b  1.48b  1.78b  2.88ab 1.28ab  Z.54ab
= D755 ) 0.53 b 1.18 b 62 ¢ 1.09 b 1.69b  2.23b 0.8 bc  2.196
A EC100%) D19 ¢ 0.32¢ 0.80d  0.56¢ 0.99% ¢ I-3lec 0.50 ¢ 1.19 ¢
- F & 41,032 47.879 53,287  25.060 1.145  26.947 14,297 25,325
g B EHEAY 0.0000  0.0000 0.0000 00000 0.0000 0.0000 0.0000 0.0000
BE ACH B 3.0%a 2.44a 2.68a 2.74a 3.47a 2.46ab  2.04a 1.65a
e B(25%) 2.38 b 2.05ab  2.44ab  2.47ab  3.26ab  2.93a 2.25a 2.08 ab
il C(50%) 1.8¢be  1L.81b  214b  201bc 3.18ab 2.72ab 2.27a  2.43b
= DeE75%) 1.54cd 1. 18¢ 1.55 ¢ 1.60 ¢ 2.50b 2,00 b 1.95ab  2.51b
§ E(100%) 1.27d 0.50d  0.90d  0.95d 1.17¢ 1.17¢ 1.40 b 1. 89 ab
’é‘ F 23.629  29.5014 36,358  25.717 2,681 14,457 5. 825 3. 626
- B EHAT 0.0000  0.0000  0.0000 0.0000 00000 0.0000 0.0007 0.0124
% ACH B8 312a 2.99a 3.48a 3.14ab  2.57ab 2.87ab  2.10ab  2.10ab
’; B(25%) 2.53ab  2.90a  2.94ab 3.23a  3.06a  3.06a  2.40a  2.40a
# C(50%) 2.18bc  2.54ab  2.50bc  2.77abc 2.86ab 2.86ab  2.39a 2.39a
= DS YD 2.10be  2.12b 1.99cd  2.36be  2.79ab  2.79ab  2.02ab  2.02ab
A E{(100%) .84 ¢ 0.75 ¢ 1.33d 2.10¢ 2.3¢4b  2.34b 1.66 b 1.66 b
= Fooff 10.028 43,570 6.266  25.58¢% 2. 788 2,788 6. 657 6. 657
E BEAKF 0.0000 00000 0.0000 00004 0.0378 0,0378 0.0003 0.0003
O FHHEEFBEREREEE. FHHAELRFLE FAEER B E (<0 05 HERR B E (@<0.0D),

TR - AR AN

2.3 HE0ERUHE IR R A R0
TSR B LA R 4 AR AR R A R

ARG o T B A AR R HEAT My A 2 AR 2

FRZEH 6.7 ARSI bR F 2 R B EFK
o8 A PR EBUMIRERBILECRMIIE. R3FIETEEREMKITER TUESL,
MRS 4 RO 25 MBS Kb E SN ERYRBE.ZE8 8 K. A KT
mrtas et LR S BERBBEUSN KIS W R ERYABE ERER
WA L HE, R SR s A A S B ER B E, AR T SN ERA
®3 AHEHEREERDHEHTSERR

b m B A Kt i B 4 R Tl (em®)

Cint K zd 4d 6d gd
ACITED 26.54a 68.44a 111.35 a 120. 04 ab

£ B(25%) 24.53a 68.17 a 116.29a 129.53a
C(50%) 19.38 b 55.37 b 100. 04 ab 113.30 ab

6 H4 1) DI75%) 13.93 ¢ 39.73 ¢ 77.22 b 94.41 b
E(100%) 2.82d 10.414d 29,46 ¢ 48.88 ¢

ACT B 41.21a 93.30a 167.25a 195.97 a

K BE 5 B(25%) 26.94 b 77.70a 149. 66 a 209.58a
CL50%) 15. 26 ¢ 50.72 b 113.70 b 176.33 a

(THI158) 1(75%) 6.62d 18.51 ¢ 52.24 ¢ 116.56 h
EC100%) 5.524d 14.02 ¢ 34.24 ¢ 69.77 b
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FEFMEEH .,

2.4 WHMERFERHBIMEHERE
HTRBEREEMEAERMORBIBOY, FEKEERAA 10 B, IBET BN

B, ABRFTESTERIIAR 4. AR APELY, 3N ERIS YA GERE SR, mint

BYEBMMBBERYE —~EHREER. BOEHEE B RA BEEKENHE

ERaX,

¥4 MM FER.MBEEHENR (1991—10— 10 M)
i m A F0 W i et 4 B B 1 4 o KRR
& H M K I [ b I H B [ - M R b O
(kR EKR  EAR EKR HAH ERR EHH
(em) (%) (em) {cm) &) (cm) (cm) (%) (cm)
AGEER) 263.50a 100 2.96a  132.81a 100 3.29a  57.62a 100 -
B(25%) 264.21a 100.27  3.11a  134.87a 100.05  3.33a  59.21a  102.78 -
C(50%) 240.91a  91.43  z.9Za  118.33ab 89.10  2.99ab 52.23ab  92.38
D75%) 233.91a 8877  2.69ab  106.60bc 80.27 2.74b  52.50ab  91.11 —
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A Study on the Over-Compensation Effect
of Poplar from Leaf Loss

Wang Shiji Liu Yarong Zhu Chunquan
(The Research Institute of Forestry ,CAF)
Shen Yingbai
(Biological Center,Beijing Forestry University)

Abstract During 1590~1991, in the nursery of the Chinese Academy of Forestry,leaf-
plucking experiment of one-year-old Populus deitoides was conducted. The changing law of
photosynthesis rate,stomatal conductance ,stomatal resistance ,main stem height growth rate
and enlarging rate of leaf area were observed, which proved the existance of over-compensa-
tion effect and expounded the characteristics of over-compensation effect in different growth
stages, different leaf-plucking amount and different duration after leaf plucking.

Key words poplar,photosynthesis, over-compensation



