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Table 2  Effects of different substrates on the flowering time of

Lagerstroemia indica ‘ Ebony Embers’ container seedlings

HIAEIHIRFE] AL ] A ARSI 8]

b3 (A-H)  (H-F) (A-H) AL
CK 7-18 7-22 9-15 58.67£1.25'
Tl 7-18 7-28 9-21 65.33+0. 47"
T2 7-8 7-20 9-22 76.000. 82°
T3 7-12 7-18 9-19  68.67x1.70%"
T4 7-13 7-22 9-22  71.00x1.63™®
T5 7-12 7-18 9-28 78.33+0.47"
T6 7-11 7-20 9-17 68.33+2.06"
T7 7-12 7-22 9-23 73.00+0. 82°
TS 7-12 7-20 9-22  71.67+0.94"
T9 7-14 7-20 9-25 73.33+0.00°
T10 7-14 7-22 9-23  71.33£2.06™
Ti1 7-11 7-15 10-2 82.330. 94"
T12 7-12 7-18 9-15 64.67+2. 50"
T13 7-10 7-12 9-18  70.00%1.63°
T14 7-10 7-22 9-16 67.67+1.25"
T15 7-13 7-20 9-18 67.33+2. 63"
T16 7-11 7-15 9-18  69.00+2.16""

2.1.2 REVAFAEEGLEFLT R

FH 3 T, AR TRISE T ¢ PR et Rk A e
B AL AR R AL 7 5% ) 56 21 8 35 1M 22 5K OF (P<
0.05), T5 &R fEFR K, HUGE T11 Ab3, 435
b CK BEHK 23. 65% 22. 63% (P<0.05) ;CK Y
W/, % T6 \T12 \T13 | T16 ALF 5 CK AfELE i
FNEZE AN (P>0.05) , HABALFR A AEAR 34 18 2 R T
CK(P<0.05), A WL, T5 T11 4 BEA F TR
£ ,CK.T6 . T12 . T13 . T16 AZbFEXT F FE48 4 K B850
AME, T AR 46T KRN FE S R, 3 3l b CK
FHIK 26.40% 30.20% (P<0.05) ; T10 kb HAEF
KRN T8 AbHAET T8 FE ¥ B/ N, e 1B/ T CK, A

5 CK ZR WA BE(P>0.05), Al W, T11 P4
FIFAETF A TFAE S T b

A3 RRARA gD R RE B G RERES YR
Table 3  Effects of different substrates on the flower diameter
and inflorescence of Lagerstroemia indica

‘Ebony Embers’ container seedlings

Qb ¥ 4%/ mm AEFK/mm AEJF 56/ mm
CK  28.24+2.66° 102.05+29.43"" 94.73+28.06""
T1  33.55+2.92"  96.71+19.99™'  97.68+18.00""
T2 32.3242.69"  113.9+27.06™ 111.03+27.16™
T3  31.64+1.62"" 86.84x17.43“  84.99+18.23"
T4  32.24+2.54"" 98.80+21.91™"  89.98+13.57

T5  34.92+3.02° 114.90£27.02" 117.43+23.94"

T6  30.41+3.90°° 107.45+12.47™ 112.28+21.16""

T7  33.16£3.80"" 99.75+18.13"! 98.46x19.87™"
T8  34.49+3.35"  97.87+16.49™"  81.26+21.75"
T9  33.52+1.96"™ 101.00£19.70™" 92.47+18.04*
TI0 33.44+1.79"  85.22+17.00"  86.40+14.94"

T11  34.63+2.34"  128.99+10.57"  123.34+16.38"

TI2 29.83+2.44%  101.68+9.64™" 104.30+18.47"

TI13  31.11+3.18°" 116.77+20.06™ 102.84+18.46"

T14 32.92x2.72* 109.00+22.03™ 104.31+21.67"

T15 33.07+3.52" 99.09+14.71""  99.09+24.46""

T16 31.46+2.59"" 89.81+18.80*  91.03x14.55%

BRI RRAGIBEFRATARAARAAREREF (P
0.05), TR,

2.2 AEEFX FLOEMN EBR[REHEER
XS B2

SIS RRCIFS I NEE ISP PR EA R i ¥ E2F
A A 2 ZORE T B e J 3 (P<0. 05) . T13
b B P R A R, O 73. 60, [ CK R 3
A 11, 68% (P<0.05) ; k& T12 . T4 . T9 [ T11 4k
BRI CK SE W 10.62% (10.32% 9. 11% |
8.88% (P<0.05), T8 &b I (1) &k 2 AH XT % i fix
fi, 4 65. 40,5 CK 2257368 F 1 (P>0.05) . Xt
B T13 . T12 T4 . T9  T11 K5 fc b A FF 0 F i &%
RMEMSHME,
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Figure 1  Effects of different substrates on relative
chlorophyll content of Lagerstroemia indica ‘ Ebony Embers’

container seedlings
EARARANEFEEATRREN A R EEEF
(P<0.05) ,i% ZHhAF AR Z,

2.3 FREERM FHIEM EBRBELEEIER
=21

H 2 4 AIAL RTRE B ALBRAG ¢ FRer et SRk
BARHEA FREE bR A B3 25 5% (P<0.05), Tl
AEFRAEO A RO, O T12 AbBE B2 AN
BE(P>0.05) ,(H/ 3 CK L& H2 5 T 413.58% |
403. 08% ( P<0.05) ; CK [IEHEA R i/, 4540 2

I E A HPR R T CK, T13 A 78 s i % f
K, M CK @ HE 8 145, 20% ; HU& T1 . T14  T11
AbE AR TC 22 5 (P>0.05) , 43Sl He CK B 3%
B4R 140. 80% (115.60% .115.20% (P <0.05) ; T4
AE PR ZE I R f N, O CK, 8 T H k2
S (P>0.05), T9 ZAbFA AL F B &, Ik CK W2
Thi 144, 449% ; FHkJE T13 | T1 . T12 AbHE 4 6] 6
BEZHF (P>0.05), 4% b CK & #F F+ &
133.33% .122.22% . 111.11% ( P<0.05) ; T4 4b3f
LS e, ok g2 CK, “ B 2R A B E (P>
0.05),

FH 2 4 WA T AR RRIE] CO, WREE AR AIX, b
CK &A% 22. 65% (P<0.05) ; CK ByffE] CO, ¥
B, ok TI0 b B, i B LR E £ 5% (P>
0.05), T4 AbH 7K 43 F A% B e, LR TL
T12 b3, =35 o EPEZ R (P>0.05) , 410 bk CK
AR ES 140. 00% (138, 46% F1 135.79% ( P<0.05) ;
T10 A F 7K 53 R AR, IR CK, —#
TR EMNZER(P>0.05),

BRI, T1L ALY PHEL SN SRl o
SRR bR R I A, A 1 FH AR ) e, AR 1
A A F SRR — B AR e A R A HLA o, 2 F
R, R T12 T13 .19 b3 CK A 28 i
A RETIHES

RERRR ot RS B %R HAR B

Table 4  Effects of different substrates on photosynthetic indexes of Lagerstroemia indica ‘ Ebony Embers’ container seedlings

HOLa R/

LT/

MulE Co, HepE/

L3 (pmol + m? + s71) (mmol - m™ - s7) (pmol - m™) (mmol - m™ + 51 KGR AR
CK 1.62+0.45" 0.09+0.01"% 372.22+7.98" 2.50+0. 36" 0.65+0.22%"
T 5.60+1.25" 0.20+0. 04" 311.04£18. 19" 6.02+0. 83" 0.93+0. 27"
T2 5.88+3.33%" 0.14+0. 09"** 306. 00+23, 27" "% 4.47+2. 19" 1.32+0. 31"
T3 4.77+1.91% 0. 13+0. 04" 317.11+21.31"" 5.35+1.42" 0.89+0.29""
T4 3.72+2.80™ 0.070.04¢ 320.61+13. 19" 2.39+0.97¢ 1.56+0. 45"
T5 4.35+1.53" 0.12+0.02™* 308.31+28. 42" 3.35+0.40" 1.30+0. 52"
T6 4.29+2.26 0.10+0.07* 295.20+27.59" 3.83+2.32"" 1. 12+0.29"*
T7 4.74x1.71¢ 0.12+0.03™* 295.85+12. 75" 4.05+0.92"" 1.17+0.25“"
T8 4.09+3.07" 0.160. 13" 322.96+14. 61" 4,282, 55" 0.96+0.29""
9 6.28+1.71" 0.22+0. 06" 326.67+5.63" 5.29+1.01" 1.19+0. 15"
T10 1.85+0. 68 0.11+0.03"* 371.83+6.84° 3.35+0. 64" 0.55=+0. 15"




6 IR A SR 2 4R 2024 4F 6 A
N - . N , A
T11 8.32+2. 18" 0.18+0.06" 287.93+10. 43¢ 5.38+1.37" 1.55+0.19°
T12 8.15+2.26" 0.19+0.06" 313.44+10. 87" 5.33+1.09" 1.53+0.24"
T13 7.95+2.48" 0.21+0. 11" 295.04+22.79" 6.13£2.14° 1.30+0.32"
T14 7.75+1.91" 0.170. 08" 299. 44+20. 99 5.39+1.78% 1.44+0.25"
T15 5.30+0. 90" 0.13+0. 06" 305.21+14, 22" 3.62+1.06" 1.46+0.25"
T16 4.26+1.62 0. 12+0.03™"* 299.74+19. 85"" 4.08+0. 78" 1.04+0.29"

2.4 FRIERSAEGFHEEIRHEXES

AR T AR FR I ¢ LT R SR S R T TE AR
TEPR5 6 A e R bR A My BT g SR L3R S
PRSI SR AR AR B BOL AR R
TEFRITC B ETEA S (P>0.05) , HEF K HHFET S

HOGA A K 4 R IR % 22 B) 2t 3 R A G
(P<0.05) , 5 il CO, e & W MM oC (P<
0.05), M5 ALF B ZE B HR KA &
Z IR B EHIE(P>0.05) X UL AT EF5hnh A
I 564 HT JK O FIHRCR KXEE CO, HeE X

A5 FiiArL RIS L AR

Table 5 Correlation coefficients between flowering indicators and photosynthetic characteristics

Ei=2an X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
X1 1.000 0.733"" 0.511" 0.442 0.214 0.290 0.130 -0.418 0.113 0.351
X2 0.733"" 1.000 0.161 0.105 -0.206 0.150 0.242 -0.257 0.154 0.149
X3 0.511" 0.161 1.000 0.863"" 0.313 0.589 " 0.309 -0.502" 0.242 0.648 "
X4 0.442 0.105 0.863"" 1.000 0.265 0.511" 0.157 -0.538" 0.174 0.652""
X5 0.214 -0.206 0.313 0.265 1.000 0.611"" 0.280 -0.489" 0.364 0.628 "
X6 0.290 0.150 0.589" 0.511" 0.611"" 1.000 0.771"* -0.703"  0.800"" 0.755""
X7 0.130 0.242 0.309 0.157 0.280 0.771"" 1.000 -0.317 0.892"" 0.267
X8 -0.418 -0.257 -0.502° -0.538° -0.489° -0.703"" -0.317 1.000 -0.485" -0.747""
X9 0.113 0.154 0.242 0.174 0.364 0.800"" 0.892"" -0.485" 1.000 0.250
X10 0.351 0.149 0.648"" 0.652°" 0.628°" 0.755"" 0.267 -0.747"" 0.250 1.000

0.0l KF AR EAME,C AE0.05 KFEREME, XL M X2 32 X3: 05K X B R XS P R A AT A F X6 S A
F X7 A ALFJE ;X8 Jeie) CO, RJE X9 A Mk & X10, K54 A2 &

2.5 BUUSHREIEM S 5

N T RE PRSI SRR A B BE
FLAEII, SR I 700 T 5 X0 45 T s 2 45 2 o
ABRNZE S KRBT TS, 3k 6 Al T 3 A

F 4 PCL,PC2 \ PC3 MAFIEME R T 1, BB 200
BN 81. 908% , X FRHIFEIR 3 4> F /s ae R 5
¥ 10 NMEFRE Y 81.908% , AR 3 A M4 BBk
53] F1 . F2 F3 BIZeE4H A . F1=0. 066X1-0. 134X2 +
0. 254X3 + 0. 292X4 + 0. 197X5 + 0. 087X6 — 0. 147X7 -
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0.171X8 - 0. 126X9 + 0.279X10; F2 = - 0. 081X1 +
0.060X2-0. 106X3 —0. 165X4 +0. 059X5 +0. 241X6 +
0.416X7 - 0.045X8 + 0.419X9 - 0. 058X10; F3 =
0.434X1+0.565X2+0. 061X3 +0. 026X4 —0. 268X5 -
0. 061X6+0. 053X7-0. 024X8-0. 003X9-0. 080X10,,

K6 ERLS SN EME
Table 6 PCA variance explained

LY FRAE(E TR/ % BT %
PCl 4.886 48.859 48.859
PC2 1.792 17.919 66.778
PC3 1.513 15.130 81.908

TEFEWST F1L P, X4 (L7 F8)  X10 (7K 43 FIH
BOR) X3 (LT B REOK T HALFE AR R 5L, 1
F o FLRESEM, U F 0 F1 F2EA R

5K FHBCR, 78T F2 1, X9 (7515
) XT(RALRE) X6 (FOtG# ) R AT
HABFEARI R B FEE R F2 8 ESAEH, Uil 3
BT F2 EEACRICA R, 7R F 0 F3 X2
(FEA2) X1 (AEH) X5 (M2 AHXT B i) I R BOR
THABFE R I R AL, 7E E L F3 & EFAEH, B
F T F3 FEACRIFALS bR SR AR 5 i,

27 Al 0, ERor o i M2 G450 HEP A
T11>T13>T5>T2>T14>T12>T6>T9>T15>T7>T4 >
T1>T16>T3>T8>T10>CK, T11 ( [FHHL + 30% +7 s
50% +15 41 10% +B2 IR 5 10% ) LiA R, Hk
J2 T13 (B 1 10% +R K 50% +15 £1 10% +E 2k =
30% ) ,CK (20 [l #h 4= ) KM A 2=, KL, [ H#h 1
30% + e % 50% + 15 A1 10% + B ER A 10% 3 5
(T11) /2 PRELEER:” 28480 2 AR AR S AR M 35 1 1Y i
BT,

2T ERLSGAEHS ML

Table 7 Principal component comprehensive score and ranking

A3 F—ER R (F1) B TERE(F2) B (F3) LRB1RI(F) HeF
CK -0.876 3 -1.622 8 -1.760 4 -0.9853 17
T1 -1.074 8 1.3415 0.2913 -0.240 7 12
T2 0.773 7 -0.307 2 0.511 6 0.400 4 4
T3 -0.870 3 0.604 5 -0.6354 -0.413 0 14
T4 0.5123 -1.444 8 -0.476 3 -0.080 7 11
T5 0.9109 -1.157 2 1.568 9 0.475 1 3
T6 0.958 5 -0.954 3 -0.859 8 0.167 2 7
T7 -0.0211 -0.383 6 0.593 4 0.010 7 10
T8 -1.427 7 0.2610 1.2577 -0.460 5 15
T9 -0.4815 1.304 2 0.342 1 0.050 2 8
T10 -1.959 8 -0.8150 0.804 7 -0.981 8 16
T11 1.772 8 0.4051 1.484 2 1.163 3 1
T12 0.664 3 1.068 5 -1.710 3 0.257 2 6
T13 0.7899 1.453 7 -0.800 7 0.5253 2
T14 0.439 4 0.780 3 -0.022 4 0.3511 5
T15 0.254 1 -0.365 3 -0.092 2 0.044 8 9
T16 -0.364 5 -0.168 4 -0.496 4 -0.283 4 13

E AR AKX A F=(F1x48.859+F2x17.919+F3x15.130) /100,
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BHEFEE AR EREAFTFEREEDN
PIERE ST R[] 35 o 0 2 1 A 4 TP AE R AR B A
e 3 BN W o e A B A RO S s Prp e SN =1
BHIEE, R ACT AL S5 RO VAN ST
AE i SR E P 1 B AR, AR SR AN ]
X< FHEL S S A TT AL TR AR A AN [R5 e, T11
S FRAERIAE I | B A 301 RN A A8 30 5 T R LA A A
WK, He CK ZEK: 23. 66 d, 1E AR A3 18] FaR
o CK R 17 d, CK e, e R 552 i 5
TA A B AR 5 55 BT BB SE < 2K AR 5 R =% ( Miniature
Phalaenopsis ) ROAEH] BT AL X ARG a5 R —
e, T ARSI T KM ST R, 43 B T CK i 3
HK 26.40% 30.20% , 4642 CK W3 K 22.63%
CK MIfER /N, AR S 98N N K 55 46 ( Kal-
anchoe blossfeldiana ) #54% e fEFE T AL AR ¥4 K F -
AL X AR RV

W2 22 FH O 2 2 S B T AR OGS AR H B R
FHBAERE I ARWFFE R, R X < e
St SRR A AN M R Y i S R AR a5 e
F,T13 [ T12 Ab B 2 R A & A0, 70 5
CK &7 11.68% .10.62% , CK 1) 4% 2 A% &
HEMK XEHREED F AL CHFE
( Cymbidium hybridumfaberi ¢ chuihui’ ) | 5 J7 S 451
XPIRAT(“ Orah” ) PYBFSE 45 RIEAW) & FEARTE B i
SRR BT g R B R

SeEVEM R B T A A ALY & S L RE A
REJ), W HIEOLA MR R LT
CO, WRIE IR R FHRCR A R ok ROt
HAEHARGL, FEABIGE AN R BE % © P21 480
SRR IO A R B E R L TE
] CO, WREE JK A3 FI R A5G G AP AR bro i i
=, T AP ERE AR R IRG & R R
4 A AE I BE 7 SReo, & T12 T13 |19 Ab 3,
CK R Z , R WA e i, BEHEED
AT TN R A [ Ak 55 5 o) ¥k 2% 25 2 0 19 ot &
R AT IR CO, WRIE 7 A R
M) , P25 B B0 R AR B 6 0 1 6 A e 2 A
FRARIIER , 3K 5 AR W 98 45 R FE AR — 2, Ul I AE IS
HME AR TASREROLE EMRESZEERA
g

AVFR R AP I IEIR bR 500 & Rt Te b
—RE T ARG, PR KA
HAIAEI] B4R 50066 Rk 45 T b 38 T 1 3 AR O,
AT A7 T8 5ot G iR KRB Rz
[] 2 0 3k IE ARG, S IR] CO, MR At 3 vk M
5K, X AT RES R R s A e MEAS TR 6,

T ITELE A VAN T AR L X« PR 48
M SR 25 A8 T T AL DO A AR B R, A5
o, BT TR S AR ST B S T11 A3 CK Hx
5, 220 T11 ( [+ 30% + I8 % 50% +1% 47 10% +
BERE 10% ) BT PR S0 2 AR 2588
B W el B L, T CK (4l [ ) R B N
KRR WA L, X 5 AT H 4 56 T A [R5
JETX} 58 It 28 Al 5 g B AR K B A TR e 1 A O 4
TRV UL Bl S YRR A BB
TRABCHI 35T, 48 v 1 3 T 19 B Sk Ak PE
AL & i, AR TS At AR SR,

4 %

AL B AL FE XS < PRLTER  SR R A AR T T A
HOGE R I B 2, 67 5Oo6A R K4 F
FHELER K] CO, VRBEESCR BT, T11 AL 4E
TR A R R b 45 R I dr , B i, 4
JPARFNTE oG BUR IR R oK, 4612
2 2 A B R AL TR, Ml Co, Wk B
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#, R % K LFE AR,
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Nutrient Characteristics of Typical Plant Leaves in Karst and
Non-karst Regions of Southwest China

LIU Qingyang, WANG Zhongcheng

(College of Forestry, Central South University of Forestry and Technology, Changsha 410004, China)

Abstract ; [ Objective ] Environmental conditions vary greatly between karst and non-karst forests. By
comparing the nutrient characteristics of typical plant leaves in the two regions, we explored how plants

change the balance between elements to adapt to different environments. [ Method ] Seven groups of paired
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plots of karst and non-karst were selected along the latitudinal gradient in Guangxi and Guizhou, and the
leaves of dominant species were collected, and their contents of N, P, K, Ca, and Mg elements were de-
termined, and the nutrient characteristics, stoichiometric characteristics, interrelationships between ele-
ments and the variation characteristics of typical plants in karst and non-karst regions of southwest China
were analyzed. [ Result] The results showed that: (1) The contents of Ca and Mg in leaves in karst areas
(2.19 g/kg and 0.33 g/kg) were significantly higher than those in non-karst areas (0.92 g/kg and
0.20 g/kg) , and the contents of K (6.53 g/kg) in karst areas were significantly lower than those in
non-karst areas (10.03 g/kg), and there was no significant difference in the contents of N and P. (2)
There was a significant positive correlation between N and P, K and Mg in karst and non-karst areas, and
P was significantly positively correlated with K and Mg in non-karst areas, and the correlation between P
and K was significantly different under different lithologies. (3) In karst areas, N and P were significant-
ly positively correlated with latitude, and in non-karst areas, N, P, Ca and Mg were significantly correla-
ted with latitude. P was the most sensitive to latitudinal changes; the NP ratio, NK ratio and KP ratio of
plant leaves in karst and non-karst areas were significantly correlated with latitude. [ Conclusion ] Both
karst and non-karst plants are low-calcium plants, and P is the most sensitive to latitudinal changes. The
absorption of N and P, K , Mg in plants in karst and non-karst areas is in a certain proportion, and so is

the absorption of K and Mg. In southwest China, with the increase of latitude, both karst and non-karst

plants are limited by N but not by K during their growth.

Keywords : karst ; typical plant leaves; stoichiometric characteristics of leaves; latitude
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Figure 1  Overview of the study area
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Figure 2 N, P, K, Ca and Mg contents in leaves of karst and Non-karst plants
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Figure 3  Correlation between N, P, K, Ca, Mg in leaves of karst and non-karst plants
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Figure 4  Fitting diagram of N, P, K, Ca, Mg and latitude of leaves of karst and non-karst plants
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Figure 5  Fitting plot of leaf N/K K/P N/P ratio of karst versus non-karst plants with latitude
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