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Note ; Different capital letters mean significant difference at 0. 01 level. The same as following.
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Fig.1 The differences in height, ground diameter and dry weight of one-year old cuttings between
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color-leaved poplar and 1.2025 poplar
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Fig.2 The differences in pigment content in the fresh leaves between colar-leaved poplar and 1.2025 poplar
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Fig.3 The differences of relative content of chlorophyll biosynthesis precursors between color-leaved poplar and L2025 poplar

F1 HITHIEHE L2025 HEZREBRGPEAFMREEHFEE28 EHREKEZ BMNEXELR
Table 1 The differences of relative of intermediate metabolic products in chlorophyll biosynthesis,

leaf pigment content and plant growth between color-leaved poplar and L2025 poplar

ok S-HIL LW JIB 2% PRONSHRJEIE  ZEORORJEIIT AR IX Mg—J5RbmE TSR AR
Materials R ALA PBG Urogen Il Coprpgen Ill ProtolX Mg-proto Pchlide
L 4% a Chla 0.928" 0.928" 0.892* 0.852" 0.847" 0.756 0.954*
QHP 4¢3 b Chib 0.728 0.996 " 0.993" 0.995" 0.838" 0.963* 0.431
S48 Total Chl 0.802" 0.931* 0.919" 0.937" 0.836" 0.718 0.619
A M F Car 0.752 0.758 0. 643 0.755 0.714 0. 674 0. 244
EHE Ant -0. 856" -0. 701 -0.678 -0. 693 -0.287 -0. 744 -0.255
Pk Plant hight 0.997" 0.872" 0.869 " 0.765 0.387 0.511 0.751
H11%2 Ground diameter 0.969 * 0.871* 0.703 0. 565 0.541 0. 653 0.023
T Dry weight 0.997* 0.777 0.575 0.77 0.39% 0.861* 0.143
LRFak 7 4¢3 a Chl a 0.895" 0.904 * 0.876" 0.864" 0.752 0. 649 0. 864 *
ZHp 4% b Chl b 0.854* 0.892* 0. 631 0.531 0. 764 0.895* 0. 689
S 2R ER Total Chl 0.836" 0.853* 0.725 0. 624 0.723 0.734 0.751
FHE P Car 0.891" 0. 586 0.423 0.765 0.673 0.876* 0.526
HHE Ant -0.947" -0. 896" -0.721 -0.593 -0.374 -0.701 -0. 651
PR Plant hight 0.982* 0. 865 * 0.748 0. 706 0. 489 0.711 0. 648
Hi4% Ground dia meter 0. 864* 0.925* 0.803" 0.342 0.741 0.525 0.715
T3 Dry weight 0. 965 * 0.824* 0.849* 0. 621 0. 428 0.511 0.265
1.2025 M4t% a Chl a 0.928" 0.613 0. 542 0.536 0.947" 0.616 0. 548
M4¢% b Chl b 0. 654 0.869* 0.528 0.894* 0.651 0.863* 0.852*
J4EE Total Chl 0.703 0.732 0.514 0.892* 0.808* 0.723 0. 691
KA FF Car 0.621 0.421 0.523 0.876 " 0. 109 0. 386 0.423
HHZE Ant -0. 673 -0.891" -0. 521 -0. 487 -0. 321 -0.423 -0.243
Bk Plant hight 0.863" 0. 625 0.702 0.843 " 0.621 0.435 0. 681
4% Ground diameter 0.923* 0.906* 0. 634 0.528 0. 643 0. 407 0.218
T Dry weight 0.974* 0.831* 0.421 0. 635 0. 494 0.835* 0. 632

. FORTE 0.05 KF LR EBFE,

Note: * indicates significant difference at 0. 05 level.
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2.5 HMH5RME L2025 XS ERNESR REEA A 12025 FEAIK 50. 8% F1 18. 5% , 3
I 2 A, 2F A8 S R0 MR L h bk i e WER R 5 A2 B, o 28 35 1 28 A1 )

RO HAR SR R TRCR AR T AOGE RS, SRR R R K, SR AR AT

FREAR, MOCHME LRI, R4 APAE R WG RRIMS R E R BN EE N R —,

R2 HHBMRAMNE L2025 XSERANER

Table 2 The differences in photosynthetic characteristics between color-leaved poplar and 12025 poplar

oon IV B ke 5% PN I FM TR R AR SR
Material R LCP AQE P e LSP
atenals /(pmol CO, m™2+s7")  /(umol-m™2+s7") /(mol CO,-m™2-s7") /(umol CO, m™+s™")  /(pmol-m™-s7")
4414 QHP 0.36+0.0la 15.9+0. 2¢c 0.017+0. 00a 7.21£0.2a 356+6.3a
theT Ay ZHP 0.52+0. 02b 12. 6+0.3b 0.039+0.01b 11.97+0. 5b 758+11.5b
1.2025 0. 81x0. 02¢ 9.2+0. 1a 0.076+0.01¢ 14.68+0. 7¢c 1 213+13.5¢

T A — SR /NG FRERIRTE 0. 01 K28 5 35

Note: Different lowercases in the same colum mean significant difference at 0. 01 level.

2.6 FHFMEZMF L2025 HFEBRHENNER JREHES ;5 A REHRNURL AN VE R, P e R 2 1

HITE 4 W0, S PR A R S AR B 4 M 22 ~2 0 IRRRZ S s R SRR — 2 — (18 4- T
SR, TEGEM g 12025 SRR KIHEDE okl 11) . el Bk H ARS8 55 (H 36 Fr 2 W] 1 08
RPN FT R IREH AR HEVEE ST e G A > A S A BE S T s FERT LS RO o 1, AR

| TSy —_ o
; .

LT M:12025; 0 IV V. A2z I VLV IX . 2204, S 3EMHAL; O TR G . Jh 2
Note: I Il L2025. Il IV, V . Zhonghong poplar. VI VI VIl \IX: Quanhong poplar. S: Starch grain. O: Osmiophilic granules. G: Grana lamella.
B 4 7t L2025 BT EEB R (x80000)
Fig.4 Chloroplast ultrastructure between color-leaved poplar and 1.2025 poplar ( X80 000)
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Study on Photosynthetic Characteristics and Chloroplast
Ultrastructure of Bud Mutant of Color-leaved Poplar

HUANG Jinliang' ZHANG Fan™* WAN Xueqgin' ZHONG Yu'
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Abstract;In order to investigate the mechanism of growth differences between bud mutant of Zhonghong poplar and
Quanhong poplar varieties and wild poplar, we used Zhonghong poplar ( Populus delioides Zhonghong, ZHP') originating
from the bud sports of 12025 poplar and Quanhong poplar ( Populus deltoids Quanhong, QHP) originating from the bud
sports of ZHP and the green-leaf wild type 12025 to compare their chloroplast ultrastructure and photosynthetic
characteristics. The results showed that the chloroplast basal laminas in the mesophyll cell of ZHP and QHP leaves were
significantly decreased and chlorophyll biosynthesis was blocked. The blacked site might be located between Coprogen Il
and Proto IX, which further caused a significant decrease in photosynthetic pigments in the ZHP and QHP when
compared to the wide type. Therefore, the photosynthesis capacities of the mutants were largely reduced, and the net
photosynthetic rates were only 62% ~73% of the wide type poplar. This study theoretically confirmed the low growth of
ZHP and QHP cuttings in production, which provides a certain reference for the promotion and production of color-
leaved poplar varieties.

Keywords : mutant, color-leaved poplar, chlorophyll, ultrastructure, photosynthetic characteristics





