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Effects of seedling containers on the growth, flowering, and

physiology of purple-leaf Lagerstroemia indica seedlings

WANG Xiangying'» WEI Lijiao'? . WANG Xiaoming'* » TANG Li’, ZENG Huijie'» CHEN Yi'
(1 Hunan Academy of Forestry, Changsha 410004, China; 2 College of Forestry, Central South University of Forestry &.
Technology, Changsha 410004, China)

Abstract [ Objective | This study aims to examine the effects of container type and specification on the
growth, blooming, and physiology of purple-leal Lagerstroemia indica seedlings. The goal is to examine
the optimal seedling container for the cultivation of purple-leaf L. indica seedlings and to provide basis for

effective seedling breeding in containers. [ Methods] Taking the excellent new variety ‘Ebony Embers” of
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purple-leaf L. indica as research materials. Three type containers, black plastic nutrient cups (C1),
white nonwoven beauty planting bags (C2), and black root-control containers (C3), with three specifica-
tions (diameter X height, cm) of 16 X16 (D1), 21X21 (D2), and 25X25 (D3), were selected to set nine
treatments. Seedlings under different treatments were measured for growth, flowering, and physiological
indexes. [Results] (1) Different nursery containers had significant effects on the growth, flowering, and
physiology of purple-leaf L. indica seedlings. The growth, root system, biomass, flowering period,
flower diameter, inflorescence, soluble protein content, soluble sugar content, relative chlorophyll con-
tent, net photosynthesis rate, stomatal conductance, transpiration rate, and other indexes in the same
container type were increased with the increase in the specification of the containers. (2) Diameter growth,
total root length, total root surface area, total root volume, number of root tips, aboveground dry mass,
belowground dry mass, total dry mass, and flowering time were greatest in the C3D3 treatment, which
was higher than the smallest C1D1 treatment by 817.12%, 108.12%, 94.60%, 75.66%, 144.14%, 135.67%,
228.45%, 164.65% and 34.48% , respectively. Seedling height growth, crown growth, leaf area, and in-
florescence length and width were the highest in the C1D3 treatment, which was higher than the lowest
C1D1 treatment by 116.05%, 81.39%, 114.95%, 70.44%, and 65.79%, respectively. Relative chloro-
phyll content and water use efficiency were the greatest in the C3D3 treatment, while soluble protein and
soluble sugar content, net photosynthetic rate, and stomatal conductance were the highest in the C1D3
treatment. The intercellular CO, concentration and water use efficiency did not differ significantly among
the treatments. (3) The comprehensive analysis score for each index was as follows: C3D3>C1D3>C2D3
>C3D2>C2D2>C1D2>(C2D1>C3D1>C1D1. [Conclusion] The black root-control container performs
well in terms of diameter growth, root growth index, biomass, flowering time and diameter, relative chlo-
rophyll content, and net photosynthetic rate. The most suitable container for 2-year-old seedlings of pur-
ple-leaf L. indica is the black root-control container with a diameter of 25 cm and a height of 25 cm.

Key words purple-leaf Lagerstroemia indica ; container seedlings; container type; container size; growth; flow-

ering; physiology
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F1 FREFHARLETEMHERTRHB EEKIER

Table 1  The aboveground growth indexes of purple-leaf L. indica seedlings in different containers

JUpi Lo S HAR B K S i 48 < i T A
Treatment Seedling height growth/cm Ground diameter growth/mm Crown growth/cm Leaf area/cm”
C1D1 34,337+ 1. 86e 0.35%+0. 10d 14.13+3. 33¢ 18.20+0. 89f
C1D2 55.6742. 94c 1.3240. 28¢ 23.7543.38a 30.1240. 65¢
C1D3 74.1742.32a 2.02+0.16b 25.63741. 80a 39.1240. 87a
C2D1 56. 8374 1. 94c 1.0540. 33¢ 21.8840. 85ab 21.3640. 66e
C2D2 61.50+1.87b 1.2740.07¢ 23.3841.03a 24.484+0. 82d
C2D3 70.6742.42a 1.9940. 32b 24.8841. 25a 36.74-+0.87b
C3D1 51.0042.37d 0.45-+0. 21d 18.63=+1.65b 23.7940.92d
C3D2 57.1743. 06¢ 1.8240. 28b 22.7541. 85a 25.3340.61d
C3D3 71.33%43.20a 3.21+0. 30a 24.8843.33a 31.3641. 10c

1:C1,C2.C3 G MR A AR BRI EF GG M ML REERAL .M D1.D2.D3 43 HIC R A G HAR (HR X H)16 cm
X16 cm.21 emX 21 cm.25 em X 25 em, [AF) A [R/NG bk R AS [A] b 3 6] 22 57 5 % (P<<0.05), FIH,

Note: Cl, C2, and C3 stand for container types of black plastic nutritional cup,nonwoven planting bag, and black root control container,
while D1, D2, and D3 represent container size (diameter X height) of 16 cmX 16 cm, 21 cmX21 ¢m, and 25 cm X 25 cm, respectively. Differ-

ent lowercase letters in the same column indicate significant differences between treatments (P<Z0.05). The same as below.

R2 FREHARLETEMNERTRHRREKIER

Table 2 Root growth indexes of purple-leaf L. indica seedlings in different containers

J OS] JSYIiESS SRR T AR SRR HRREL
Treatment Total root length/cm Total root surface area/cm” Total root volume/cm?® Number of root tips
C1D1 618.48+51.69d 179.43+16. 66d 4.19%+0. 12¢ 2 4744152.03d
C1D2 997. 894 13. 30bc 293.65+9.93b 5.77+1.07abc 3 5184152. 03¢
C1D3 1 090. 63+50. 99abe 308.61+17. 10ab 6.95+0. 44a 4 2634432, 04bc
C2D1 954.084141. 53¢ 248.12+7.82¢ 4.88+0. 68bc 3 8234183. 85¢
C2D2 1 031.38+49. 78hc 295.59+32. 88b 5.75%+0. 40abc 4 904+531. 04b
C2D3 1 189.92+89. 54ab 293.30+21.32b 6.69+0. 86a 5 0314338.00b
C3D1 1 010.29+78.19bc 270.42+17.87bc 6.24+1.17ab 3 6154169, 71c
C3D2 1 206.33+159. 56ab 344.76+13.92a 6.57+0. 16ab 5 0394480. 83b
C3D3 1 286.54+92. 32a 349.17+12.62a 7.36+0.07a 6 0404263, 04a
2.1.3 &Y= xR3 AAFEERLETENEBRSE
SE M SR A A 1 1Y LR W) AR AN TR A e 1] () W EIR R
FEAFAE D B2 R (£ 3, fER — B A mkm Table 3 Biomass indexes of purple-leaf L. indica
o, 7S SR 1 T R R AR T R LA T R B seedlings grown in different containers g
AT IR0 R L C3D3 b eyt e BETRE - TR i
AR CID1 Ab B4 51 8 3% 55 135, 67%0.,228.45% . reament dry mass mass mass
164. 65%aﬁ%$£5ﬁﬁﬂ‘fﬂﬁﬁﬁﬁ%‘@%ﬁo C1D1 44,8540, 35¢ 20.5041. 411 65.3541. 771
Elﬁjgﬁﬁgﬁfngqj7%—\:%%%‘1‘&L:F}:ﬁii‘$ﬁq:ﬁi C1D2 75.5546.15d 29.3542.05d 109. 25+2. 05e

C1D3 85.1541.34bc  41.552£0.92c¢  124.5523. 46cd

BT 2R B B L 0 11 8 5 1

SIS I IR TR

2.2 REBHERAER S SR B ST
T A 2K L A X - B AR R

ﬁﬁﬁ‘ﬁﬁﬁ‘%%ﬁﬁ%‘ﬁ%um(% 4. Yflﬁjgﬁ C3D2 86.50+1.70b 43.6540. 21c 130.15+1.91c

8 AR TR 5 B I 1 B R BT K BT 5 L 261 b5 105 704

S b B B R B A TR

C2D1 46.8040.57e 24.50%1. 27e 71.3040. 711
Cc2D2 77.8540. 64cd 41.1041. 56¢ 118.9542.19d
C2D3 98.9040. 99a 58.8540.78b  157.75£1.77b
C3D1 46.9540. 64e 25.1540.07e 72.1040. 571

. 35a 67.254+1.06a  172.95+6.29a
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x4 TEEHARLETEMHEBRSIEFLER

Table 4 Flowering indexes of purple-leaf L. indica seedlings grown in different containers

QLB Treatment £ Flowering period/d

142 Flower diameter/ mm

K Inflorescence length/ mm AE 7 % Inflorescence width/ mm

C1D1 58=+1.73¢ 32. 7543. 38abc
C1D2 6721.00c 31.00%3.13c¢
C1D3 6820.00c 34.5842. 08ab
C2D1 63+1.73d 31.444=4. 53bc
C2D2 66+2.00c 31.9542. 35bc
C2D3 74£1.73b 33.2343. 49abc
C3D1 5940. 00e 31.3642. 67bc
C3D2 66+ 1.00c 32.8742. 30abc
C3D3 78+2.00a 35.6441.09a

81.73413.61e 76.29410. 30e
108. 07=£6. 38bed 102. 0148. 03bed
139.30£16. 27a 126.48418. 05a
90.30412. 50de 86. 2812, 32de

108.77=£11. 31bcd 95.81415. 55cd

125.59414. 00ab 117.29438. 29ab

103. 96 £18. 02cd 93.27416. 57cde
114. 84 425. 37bc 107. 06 2=20. 17bc
122.49£16. 46abc 113.87417. 47ab

Horp 2842 DL C3D3 Ak B i K, e /g C1D2
AR AN T 14, 97 Yo s 4B K M SE I LL C1D3 Ab
FRA K, 43 ) He e /N C1DT AR B3 A 70. 44 % A
65.79% .35 C2D3.C3D3 LI AN b Bl 22 3 | 25
AW C3D3 A H e K (78 ), F 5 H AT Ab F 1y 22
S H R B R C1D1 AR FE R K 20 d.
e D3 F WA T AL BRI LR AR
i P R 4B A AR 7 98 1 DL R 6 BRHE SRR A
i i R L (HERAE A AP 25 A (E] 1 T 3 2
2.3 AEEHSBAEMNEHEHHAETANLE
BHfAAEES 2N

FH 2% 5 AT, AN R B 125 a8 X0 58 i SR gl A A%
W R AT P R R AT I M A S 2GR B 2
P22 57K (P <<0. 05),

x5 ANEFEHAHRAETEMHEEHRATAKERD.
AAMEESE
Table 5 Soluble protein and soluble sugar contents of

purple-leal L. indica seedlings in different containers

mg/g
b H AEEE R T A
Treatment Soluble protein Soluble sugar
C1D1 71.29+0. 23b 23.59+1.52d
C1D2 74.2840. 24a 33.76+0. 15a
C1D3 74.33740. 54a 34,3240.43a
C2D1 67.2940.08d 17.12+0. 08f
C2D2 69.58+0.27¢ 23.16740. 24d
C2D3 70.012£0. 42¢ 29.71+0.08b
C3D1 67.3340. 44d 21.4140.37e
C3D2 73.974+0.58a 28.2140. 21c
C3D3 74.15%+0. 31a 30.137+0. 34b

) P 2 R T P 2 1P
P P A BT 4 28 BL AR 0 1 T AF B 88 O 29

LI C1D3 Ab B &% . 43 ) e fe IR B9 C2D1 Ak ¥ 42
10. 46 % ,100. 47 % 5 [7] — 7 1 25 & FLAS L i 7 7] %
PEEE 1R  ME R B i 38 D) SR MR SR M AR
(COHf .
2.4 AREEASOENEMEEIEZEH A
FERMNSENMASEIRNZIN

6 W, AR E A K R A A AR T
R s R A & LA R (P ) RILFE
(GO ZEMHAR (T ) 52 W 3 35 3] i 3 /K7 (P <
0. 05) fHXTHAEE CO, HREE(C) JKATFIHBER (WUE)
IR E R 2 (P =>0. 05) . fEfR—F W &M
LR R E M AR PG T, HREE
Fa SIS NI DV i N S I = 5 DG e i3
Ph C3D3 AbBE K, /Y C1D1 Ab 3 & 35 14
20.39% . HE H AR 8 E: P, .G, B
C1D3 4h ¥ i iy » F e fIK 19 C3D1 Ah B 43 J31) 5 35 42 &
84.20% 1 136.36 % ,{H 5 C2D3 I C3D3 4b ¥ ¥ JC
WEMES T, UL C2D3 4h B k., /g C3D1
AEFR AN 101, 77 % (P <<0. 05) {25 C1D3 Al
C3D3 BB EMEZER(P>0.05), £ D3 B
R HAE T, PG, .C,.T, . WUE 7£ 4% 25 2% 11 8] 1
To 25 AR 2 DL B0 YRR SR M2 A R L i
HA MR SR ER N BOAERER >AHE
TCYifi AL > R AR S, BRI 5
ITE
2.5 AREAEBEHEZIRHERKNESEN

M 46 B KT oR LR 5 4 A A5 43 1 HE T 45 R
(R DRE G0 3 BRI ZE C3D3,C1D3,
C2D3 Ab3, # B A2 25 cm. & 25 cm I E B A4,
o4 O 3 4R IGE C1D1,C3D1,C2D1 4b
PELHEBSE B AR 16 em 5 16 em B E A 48, C3D3
Ab BEAAS S . C1DT Ab B e ik, X i B B4R
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25 cm (@ 25 cm WY RR AR A AR R 2R pk 2 AR () R SORLE RPN 6T 25 A SEAE A4S L T AR 16
HRIEHE AW, KR ER 25 om m 25 ecm omy & 16 em I B ARAE S .
6 AAFHARVETEHLEERIREMFHEFEENEEM R EGIEIR
Table 6 Relative chlorophyll content and photosynthetic indexes of purple-leaf L. indica

container seedlings in different containers

e Rzllffﬁfﬂ%yn Po/ G ¢/ T./ WUE/
Treatment content [gmol/(m* + )] [mol/(m® + &) (prmol/moD) [mmol/(m® + s)]  (pmol/mmol)
C1D1 61.55£0. 35f 5.9440.51b 0.15%£0. 06bc 319.44+10. 29a 3.39%0. 86cd 1.75%0. 39a
C1D2 65.9040. 28e 6.36+0.49b 0.1520. 02bc 314.94+8. 24a 3.500.37cd 1.8240.17a
C1D3 68.95+0. 35d 9.2140.68a 0.26+0. 10a 317.69+12.54a 5.06+1.50ab 1.824+0. 79a
C2D1 68.60+0. 28d 6.274+0.77b 0.15+0. 05bc 307.93+10. 36a 3.7140. 94bed 1.6940. 37a
Cc2D2 69.85+0. 64c 6.3440.49b 0.21+0.07ab 309.11+7.23a 4, 40%+1. 08abc 1.4440.47a
C2D3 71.4540.21b 8.4540. 56a 0.23+0.05ab 310.77+7. 20a 5.69+0.90a 1.484+0. 21a
C3D1 69.0540. 21cd 5.00=40. 65¢ 0.11£0.02¢ 314.89+18.05a 2.82+0.47d 1.77£0. 31a
C3D2 71.204+0. 42b 5.8840.32b 0.16+0. 06bc 322.11+12.07a 3.64+1. 15bcd 1.6240.50a
C3D3 74.1040. 28a 9.1140. 64a 0.21-0. 08ab 308.44+6.92a 4.67-+1. 23abc 1.9540.58a

KT TEAEHARVEENEAI[IHERKBRESIEN

Table 7 Comprehensive growth evaluation of purple-leaf L. indica seedlings in different containers

Kb PR Treatment

LD
Index C1D1  C1D2 CID3 (2Dl C2D2 (€2D3 (3Dl (C3D2  C3D3
T 3 KA Seedling height growth 0. 00 0.54 1. 00 0.57 0.68 0.91 0.42 0.57 0.93
A2 K i Ground diameter growth 0. 00 0. 34 0.58 0.25 0.32 0.57 0.04 0.51 1. 00
56 I K Crown diameter growth 0. 00 0. 84 1.00 0.67 0. 80 0.94 0.39 0.75 0.94
i F Leafl area 0. 00 0.57 1. 00 0.15 0. 30 0.89 0.27 0.34 0.63
MK Total root length 0.00 0.57 0.71 0. 50 0.62 0. 86 0.59 0.88 1. 00
BARE R Total root surface area 0.00 0.67 0.76 0.41 0.68 0.67 0.54 0.97 1. 00
BARARL Total root volume 0.00 0.50 0.87 0.22 0.49 0.79 0.65 0.75 1. 00
HA%L Number of root tips 0. 00 0.29 0.50 0.38 0.68 0.72 0.32 0.72 1. 00
My I Jfi &8 Above ground dry mass 0. 00 0.51 0. 66 0.03 0. 54 0. 89 0. 04 0.68 1. 00
T B Root dry mass 0. 00 0.19 0.45 0.09 0. 44 0.82 0.10 0. 50 1. 00
T Bkt Total dry mass 0.00 0.41 0.55 0.06 0. 50 0.86 0.06 0. 60 1. 00
1642 Flower diameter 0.38 0.00 0.77 0.09 0.21 0.48 0.08 0. 40 1. 00
£ F K Inflorescence length 0. 00 0. 46 1.00 0.15 0.47 0.76 0.39 0.58 0.71
1EJ7 58 Inflorescence width 0. 00 0.51 1. 00 0. 20 0. 39 0.82 0.34 0.61 0.75
W Flowering period 0. 00 0.45 0.50 0.25 0. 40 0. 80 0.05 0. 40 1.00
MR Al % 3 1 & i Leaf soluble protein content 0.57 0.99 1. 00 0. 00 0.33 0. 39 0.01 0.95 0.97
i AL PR Leaf soluble sugar content 0. 38 0.97 1.00 0. 00 0.35 0.73 0.25 0.65 0.76

e

i AN & B Leaf relative chlorophyll content 00 0.35 0.59 0.56 0.66 0.79 0. 60 0.77 1. 00
A G4 & Leaf net photosynthesis rate 0.22 0.32 1. 00 0. 30 0.32 0.82 0. 00 0.21 0.98
0

S FL S EF Leal stomatal conductance

(=)

.27 0.27 1. 00 .27 0.67 0. 80 0. 00 0.33 0.67

- fEfE CO, ¥ Leaf intercellular CO, concentration 0,19 0.51 0.31 1. 00 0.92 0. 80 0.51 0. 00 0.96

I 7% 1 3 % Leaf transpiration rate 0. 20 0.24 0.78 0.31 0.55 1. 00 0. 00 0.29 0. 65
IK S F AL Water use efficiency 0.57 0.57 0. 89 0.45 0. 05 0. 00 0.52 0.41 1. 00
184% Score 0.12 0.48 0.78 0. 30 0.49 0.74 0.27 0.56 0.91

HE4 Ranking 9 6 2 7 5 3 8 4 1
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B H A RS R/ TR E T R AR KR A ]
B A AL RCRED . AL RE
B, TR — 3 f e as S U v, 25 40 v A0 B R L b AR A OE
W B T AR R G AR R T AR L AR AR
FRARH b b TP AR T B T B S AR KR
b X BE G B A A KUK G O8G0, U6 R R A A
FURS BB A T S M R RA AR B AR, T AR
SELSIBE 58N R £ BEAT (Lithocarpus litseifolius) 1
AR AE AR R R A AR R R E R A
Prik R R R R SR T AR AR AR R AR AR H b
FETRRLNE (3 R AR B LT G A R A B
RN ER (Quercus mongolica) 75 4%t W H 15 -
AR AR A EA YR R AR R SR
i B A AR S ORI B T O R
A SN MR A dr R KR E RARIEER A
Wh5T 530 S0 F 50 25 AR TR . J 7 42 450 A Oy [ A
(Phoebe bournei) Wi iAW & RAEY
IR Y A ) RN S AR ) A BE R A A R
B R i 5 B T B Y L X 5 A B S A R OT R
SEA A . AHA AT BIF 5T A R 25 25 HEAS /NS 7 A
(Phoebe chekiangensis) M Az 4 5 i A B 8., BLA%
/I B 75 e vk FE G e 2R R A R i g AT
WF5E & LR (Ficus religiosa) 25 % i b &
T T BT A R T B R T 4 R A
TS 10 15 DR 52 A0 . 5 R A B T Dl /N A S i 4
A F Tk AR A K SRR R AR, XA RE
SRR R A Kk B R TE ORI 22 2 A G
HAESHEE NS T R BA R R ESR.
)N 75 B A A LR X PR AR B AR A R i 42
R R R R A - F R A SRR,
BRI AR 4 2R B o R AL R
705 1 AU AR R T VAR A T TR M R AR B A A A
TR Y 14 I 35 585 0, U5 B R M A B R AR B A
i TP A G VR R, RS B R 5 45 A 0T
NS WAEIRAS i - S INGIRER i3 DR AR S Il g e i
AR B A Rk LT A N R AR (Vernicia
Sordi) B4R & FOC A MR LT
7% IV AL A A LR B8 T 8 A 8 25 1 R, AR 5
R ZWG . FAKEG AR B T AR 3
ASTERRA BT O ATV 1 AT M TN AR
KR I AR A TS RS 2 A% 25

b B B A R XS AN [ ARS ol 94 52 Wl 7 7 22 5
3.2 BHAR[BLEBNERERMEEERAZ

HH A RIS AR A K w8 F xS
AN TF) A e R 3 A L OROR DR IIE A ) A 06
AT B2 Wi P AR B AR R ARG, ST R W, & 4 R A
B 5E LU AZ Bk (Carya illinoensis) T AR 244 K 18
B389 0 3 U0 T ) — B 1) S 48Rk s AR
BB (Prunus pseudocerasus) TH AR #Hi#2
e B 1 8 T SRR A% RN TC 95 A 4%, I D) SDRE 4 R A
AR N AR R IS R AR R
BRI AR R R R T AR AR A R AR 44
ERFTIRYGMASRE KR, (AR E W AEHE
T XF 6] 1 B S 45 (Euscaphis konishii)1 R4 W
A MR RIS KRG SRR B, An-
thony LB g% A S ¢ Green Giant’ M ¥R 7E 66 25
i A A SR A ) TR DA 1R A R AR AR
DU BE FE PR 25 g AR, 2 i Hh 1 BE B & K B L A
FITREMRAR . ARG KV, F—F il aa i
i ERAERA S E NN ST AL K
LR B R T A SRR AR E M T
JoT g b T B S R T B A e K B e R AR
et 0P T REUI) DA 0 R SR AR A A O e R
AR 25 R T 25 20 B b AR TR R AR K A= i
R, PR 9B E TR AR XS B R R L AR A A
X UL F 2 A SIS AR AN [] R Ao 52 e R — R A AR
PEARL A & b B B R B R4 AR ORI AR &R AR B |
T HAb S & X ] BE 5 R o R A A =S8
R AT OCT20 BTG A2 0 1 5 58 0 7 23 T AR R R
BRI A

[) FRF 7 B2 i 2 TR X 2 4% 2R AR B IR AR
W Y ARG R WL A — A AR LA
TR AR AR S A 2R I R R K B I R R I R
FOLE AR R RO IR IR AR R
AP AT R R B A A
AR T AN R g R AR A TR G
WA JCERE IR XS RAFHERILEA
(R 25 Ty W W B B AR DU BE L R i A G, B
It T A O B B ORL T R 00 R O A s
RN A EIREaY o -4 S INCIRCS i % /s N PO = & 3
i T T 25 A AR R 7 W] SRR R AR A B
REERGZ 5, oM i & BB AR A
AR R AR R I R S R Ot E BRE
T TC 25 A 42 R0 PR 6 9RHE R ORR A Y i R it
s H O TCY A AR B R B LS B IR CO, W
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