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Abstract; Taking forestry wastes of wood fiber, retted bark, coir dust, and sawdust as main materials of
substrates, 16 kinds of formula substrates were prepared in different volume ratios with auxiliary materials
such as peat, yellow soil, perlite, vermiculite, burned soil, and carbonized bark, physicochemical
property of 16 kinds of formula substrates and their effects on growth and some physiological indexes of
leaves of Betula alnoides Buch.-Ham. ex D. Don seedlings were studied, the seedling raising effect of

s HEl: 2017-08-27

EE&WA: Mol A 25 PEFTLBHIF LI (201504205)

EHE N, LI (1993—) &, ZHEEM B 0F5E e, 8N+ A0 SR8 5% 07 i ISR .
\lﬁ{g,ﬁ:% E-mail; sqw@ caf.ac.cn



52 4]

SCHRIR, A5 ASTRIAR IR S4B T 5 5 ) BRI i B RS DU M4l v A IR RO 25 5 T 67

each formula substrate on B. alnoides seedlings was comprehensively evaluated, and the best formula
substrate for the growth of B. alnoides seedlings was screened out. The results show that bulk density,
total porosity, aeration porosity, water-holding porosity, electric conductivity, and pH value of 16 kinds

of formula substrates are 0.21-0.81 g

- em™, 35.87% - 63.35%, 2.00% —21.74%, 24.78% -

53.03%, 0.04-0.15 mS - ecm™', and pH 5.29-pH 7.43, respectively, and contents of available
nitrogen , available phosphorus, available potassium, and organic matter are 94. 50-652.75 mg - kg™',
3.37-72.67 mg - kg™, 49.50-227.75 mg - kg'', and 5.45-43.80 g - kg™', respectively. In which,
electric conductivity, water-holding porosity, available nitrogen content, available potassium content, and
organic matter content in T5 [V (retted bark ) : V (sawdust) : V ( carbonized bark) = 6:3:1] to T16
( V(sawdust) :V( coir dust) ] :V(burned soil) : V(perlite) = 3:3:2:2]) formula substrates taking forestry
waste as main materials are generally significantly higher than those in T1 [ V(yellow soil ) : V( sawdust) :
V(burned soil)=6:3:1) formula substrate (the control), and their bulk density is significantly lower
than that in the control. There are small differences in root/shoot ratio, dry weight of root per plant, and
ratio of chlorophyll @ content to chlorophyll b content in leaves of B. alnoides seedlings among different
formula substrates, and obvious differences in other growth and physiological indexes. In which, dry
weight of shoot per plant, dry weight of root per plant, total dry weight per plant, increment of height,
increment of ground diameter, height/ground diameter ratio, seedling quality index, and total chlorophyll
content in leaves of B. alnoides seedlings in T11 [ V(wood fiber) : V( peat) :V( coir dust)=4:3:3]) and
T12 (V(wood fiber) : V(peat) : V( coir dust) = 3 :4 :3] formula substrates are higher or significantly
higher than those in the control, showing obvious growth advantages. The comprehensive evaluation result
shows that comprehensive evaluation index of T11 and T12 formula substrates is higher, which is 0. 444
and 0. 440, respectively, and the actual growth effects of B. alnoides seedlings in these two substrates are
also better. In order to reduce the usage amount of peat, T11 formula substrate is recommended as the

best for seedling raising of B. alnoidesis seedlings.

Key words: forestry waste; Betula alnoides Buch.-Ham. ex D. Don; formula substrate ; physicochemical
property ; principal component analysis; subordinate function value method
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Table 1 Comparison on physicochemical property of different forestry waste formula substrates (X+SD)"

FEf Substrate

BD/g + cm™ TP/ % AP/% WHP/% EC/mS + cm™
445 No. it 7Y Formula?
TI(CK) V(YS):V(SD) :V(BS)=6:3:1 0. 80+0. 07a 41. 34+0. 66f 8. 02=0. 05d 33.32+0. 63f 0. 04+0. 02¢g
T2 V(YS) :V(SD) :V(CD) :V(BS)=5:3:1:1 0. 81x0. 03a 52.53+0.33¢ 10. 52+0. 23¢ 42.01+0. 53¢ 0. 06+0. 00ef
T3 V(YS) :V(SD) :V(CD) :V(BS)=4:3:2:1 0. 59+0. 06b 61.38+3.31ab  8.35+0.08d 53.03%3.35a 0. 07+0. 01def
T4 V(YS) :V(SD) :V(CD) :V(BS)=3:3:3:1 0.56+0.06bc  56.02+2.92cde  12.34x0. 23¢ 43.68+3.09de  0.11x0.0lc
T5 V(RB) :V(SD) :V(CB)=6:3:1 0.52+0.06bc  60.25+2.05abc  7.71x1.77de 52.55+0. 48a 0. 13+0. 0lab
T6 V(RB) :V(SD) :V(CB)=5:3:2 0.48+0.03bed  59.54+0.95abc  15.55+1.78b 43.99+2.73de 0. 130. 00abe
17 V(RB) :V(SD) :V(CB)=4:4:2 0.50+0.06bcd ~ 53.27+0.70de  6.29+0. 0dde 46.98+0. 66cd 0. 130. 0labc
T8 V(RB) :V(SD) :V(CD) :V(CB)=3:3:2:2  0.47£0.05bed ~ 57.22+2.36bed 6. 360. 25de 50.86=2. 56abc 0. 14%0. 02a
9 V(WF) :V(PT) :V(PL) :V(VC)=6:2:1:1  0.26+0.07f 63.35+1.20a  21.7420.44a 41.61x1. 36e 0. 05+0. 01fg
T10 V(WF) :V(PT) :V(PL) :V(VC)=5:3:1:1  0.21=0. 04f 44. 66+2. 86f 10. 840. 44c 33.83x2. 62f 0.08+0.01d
T11 V(WF) :V(PT) :V(CD)=4:3:3 0. 390. 10e 40. 34+3. 86f 15. 56+2.25h 24.78+1.61g 0. 05+0. 01fg
T12 V(WF) :V(PT) :V(CD)=3:4:3 0. 26+0. 08f 58.82+4.58bc¢  6.62+3.07de 52.20+7.62ab  0.07+0.01de
T13 V(SD) :V(CD)=6:4 0.49+0. 10bed  38. 85+2. 33fg 2. 000. 20f 36. 86+2. 53f 0. 12+0. 01bhe
T4 V(SD) :V(CD)=5:5 0.45+0.07cd  35.87+2.30g 3.570. 681 32.30+1. 62f 0. 13+0. Olabc
T15 V(SD) :V(CD) :V(BS) :V(PL)=4:4:1:1 0.46+0.07cd  53.15+0.83de  5.55+0.33e 47.60+0.94bed 0. 15+0.0la
T16 V(SD) :V(CD) :V(BS) :V(PL)=3:3:2:2 0.56+0.08bc  52.26+0. 58¢ 10. 49+0. 24¢ 41.78+0. 68e 0. 14+0.0la
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#R1 Table 1 ( Continued)
LT Substrate
pH Cyn/mg + kg™ Cap/mg - k™! Cyx/mg * kg Cou/g " kg™!

%5 No. it /72 Formula?
TI(CK) V(YS):V(SD) :V(BS)=6:3:1 7.08+0. 06cd 94. 50+0. 00j 36.53+0. 37d 50. 62+3. 83j 7.26x1. 45
T2 V(YS) :V(SD) :V(CD) :V(BS)=5:3:1:1 7.05+0.02cde  117.83%41. 02ij 26.96+0. 59¢ 49.50+1. 46 5.45+0. 08f
T3 V(YS) :V(SD) :V(CD) :V(BS)=4:3:2:1 7.02+0. 08de 120. 75+ 1. 75hi 34.93+1.04d 84.61+2. 53¢ 7.02+0. 28f
T4 V(YS) :V(SD) :V(CD) :V(BS)=3:3:3:1 7.12+0. 05he 112. 00+3. 50ij 41.80+2. 08bed  119.08+3. 14e 12.68+1. 85¢
TS V(RB) :V(SD) :V(CB)=6:3:1 7.00+0. 05e 309.75+1.75d 46.55+2. 37bc 94.03+1. 11f 29.97+2. 16bed
T6 V(RB) :V(SD) :V(CB)=5:3:2 6. 85+0. 02f 297.50+7. 00de 32.70+2. 79de 118. 12+0. 48e 33.58+1.69b
T7 V(RB) :V(SD) :V(CB)=4:4:2 6. 82+0. 03f 280. 00+10. 50ef  34.53+1.48d 123.23+5.71e 32. 16+6. 08bc
T8 V(RB) :V(SD) :V(CD) :V(CB)=3:3:2:2 6.72+0.07g 266. 00+7. 00f 75.78+5.35a 136.31+1.73d 31.09+3. 15he
T9 V(WF) :V(PT) :V(PL) :V(VC)=6:2:1:1 5.46+0. 07j 490. 00+7. 00¢ 12.02+0. 67ef 81.50+2. 63h 29.26+0. 63bed
T10 V(WF) :V(PT) :V(PL) :V(VC)=5:3:1:1 5.29+0. 07k 542.50+7. 00b 19. 54+0. 63ef 63.87+3. 531 25.67x0. 56d
T11 V(WF) :V(PT) :V(CD)=4:3:3 5.73+0.07i 545.77+23.01b 72.67+3.01a 156.26+2. 26¢ 40. 82+1.94a
T12 V(WF) :V(PT) :V(CD)=3:4:3 5.51+0.03j 652.75+19. 25a 25.72+0. 37 92. 59+6. 64f 32.58+3.94hc
T13 V(SD) :V(CD)=6:4 6.36+0.01h 147. 00+7. 00g 42. 17+4. 23be 227.59+1.20a 43.80+3. 94a
T14 V(SD) :V(CD)=5:5 6.39+0. 02h 144.67+£10. 69gh  51.52+1.41b 227.75+2.87a 43.51+2. 11a
T15 V(SD) :V(CD) :V(BS) :V(PL)=4:4:1:1 7. 16+0. 04b 143. 50+10. 50gh 8.63+1. 16g 193.12+6. 32b 27.54+3. 72cd
T16 V(SD) :V(CD) :V(BS) :V(PL)=3:3:2:2 7.43+0. 05a 126. 00+6. 06ghi 3.37+0. 44h 197.43+1. 54b 12.99+1. 85e

DBD; & Bulk density; TP; EfLBRSE Total porosity; AP il “THLEREE Aeration porosity; WHP ; $5/KFLEE Water-holding porosity; EC; HL 53
Electric conductivity; pH: pH {8 pH value; C,y: Tl i 2L & Available nitrogen content; C,p: A %5 & Available phosphorus content; Cy : T
RS Available potassium content; Cy HHLE S Organic matter content. [a] 2 AR B NS /R R TE 0. 05 K |22 5 5 2% Different
lowercases in the same column indicate the significant difference at 0. 05 level.

DYS. #.0 1 Yellow soil; SD: 45K Sawdust; BS: ké+ Burned soil; CD: HF## Coir dust; RB: JXi#ill#4 ¢ Retted bark; CB: BALM K Carbonized
bark; WF: KZF4E Wood fiber; PT; K/ Peat; PL: i35 = Perlite; VC: #5471 Vermiculite.
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Table 2 Effects of different forestry waste formula substrates on growth indexes of Betula alnoides Buch.-Ham. ex D. Don seedlings (X+SD) !

e Substrate QQHSZ ”f?h it/ g PARRAR T B/ g PR R T iR/ g WL
ry weight of Dry weight of Total dry weight .
45 No.  Fe5? Formula® shoot per plant root per plant per plant Root/shoot ratio
TI(CK) V(YS):V(SD):V(BS)=6:3:1 0.20+0. 06be 0. 10+0. 0lab 0. 30+0. 07bed 0.52+0. 15a
T2 V(YS) :V(SD) :V(CD) :V(BS)=5:3:1:1 0.22+0. 04be 0. 10+0. 04ab 0. 32+0. 07bed 0. 48+0. 18a
T3 V(YS) :V(SD) :V(CD) :V(BS)=4:3:2:1 0. 16+0. 02¢ 0. 08+0. 01ab 0.24+0. 02cd 0.52+0. 12a
T4 V(YS) :V(SD) :V(CD) :V(BS)=3:3:3:1 0. 18+0. 10c 0. 10+0. 03ab 0.28+0. 13cd 0. 60+0. 16a
T5 V(RB) :V(SD) :V(CB)=6:3:1 0. 16x0. 04c 0. 11+0. 02ab 0.27+0. 05¢d 0.72+0. 19a
T6 V(RB) :V(SD) :V(CB)=5:3:2 0. 24+0. 04abc 0. 16+0. 06a 0. 40+0. 10abc 0. 64+0. 16a
T7 V(RB) :V(SD) :V(CB)=4:4:2 0.21+0. 05be 0. 11+0. 04ab 0. 32+0. 09bed 0. 52+0. 06a
T8 V(RB) :V(SD) :V(CD) :V(CB)=3:3:2:2 0.22+0. 08be 0. 12+0. 04ab 0. 3420. 12bed 0. 58+0. 06a
T9 V(WF) :V(PT) :V(PL) :V(VC)=6:2:1:1 0. 24+0. 08abc 0. 08+0. 03ab 0. 32+0. 07bed 0.38+0. 23a
T10 V(WF) :V(PT) :V(PL) :¥V(VC)=5:3:1:1 0.21+0. 11be 0. 10+0. 07ab 0.31+0. 12bed 0.57+0. 49a
T11 V(WF) :V(PT) :V(CD)=4:3:3 0.31+0. 02ab 0. 15+0. 06ab 0. 46+0. 08ab 0. 46+0. 16a
T12 V(WF) :V(PT) :V(CD)=3:4:3 0. 35+0. 06a 0. 16+0.0la 0. 50+0. 06a 0. 46+0. 06a
T13 V(SD) :V(CD)=6:4 0. 15+0. 04c 0. 08+0. 01ab 0.23+0. 05d 0.55+0. 09a
T14 V(SD) :V(CD)=5:5 0. 19+0. 06bc 0. 12+0. 08ab 0.31+0. 13bed 0.58+0.22a
T15 V(SD) :V(CD) :V(BS) :V(PL)=4:4:1:1 0. 1420. 08c 0. 09+0. 04ab 0.230. 10cd 0. 67+0. 28a
T16 V(SD) :V(CD) :V(BS) :V(PL)=3:3:2:2 0. 16x0. 04c 0.07x0. 01b 0.23+0. 05d 0.47+0. 15a
JEff Substrate B K iR/ em A K S/ em FARLE AT REL
Increment of Increment of Height/ ground Seedling quality
45 No.  Fe5? Formula® height ground diameter diameter ratio index
TI(CK) V(YS):V(SD):V(BS)=6:3:1 2.02x0. 08d 0.35+0. 08cd 6. 05+0. 90be 0. 036+0. 003ab
T2 V(YS) :V(SD) :V(CD) :V(BS)=5:3:1:1 2.06+0. 46d 0. 52+0. 10abc 6. 16+0. 87hc 0. 039+0. 013ab
T3 V(YS) :V(SD) :V(CD) :V(BS)=4:3:2:1 2.14+0.21d 0. 50+0. 03abc 5.87+1.31bc 0. 032+0. 002b
T4 V(YS) :V(SD) :V(CD) :V(BS)=3:3:3:1 2.23%0. 19d 0. 52+0. 10abe 6.28+0. 73be 0.034+0. 014ab
T5 V(RB) :¥(SD) :V(CB)=6:3:1 2.59+0. 54cd 0. 46x0. 13bed 5.03%0. 42¢ 0. 041+0. 005ab
T6 V(RB) :V(SD) :V(CB)=5:3:2 2.50+0. 40cd 0. 47+0. 09bed 5.56+0. 60c 0. 058+0. 020a
T7 V(RB) :V(SD) :V(CB)=4:4:2 2.85+0. 75bed 0. 56+0. 02ab 6.42+0. 80bc 0. 038+0. 009ab
T8 V(RB) :V(SD) :V(CD) :V(CB)=3:3:2:2 2.75%0. T4ed 0. 44+0. 15bed 6.06+0. 97hc 0.043+0. 011ab
T9 V(WF) :V(PT) :V(PL) :V(VC)=6:2:1:1 2. 88+0. 29bed 0. 53+0. 10abc 7.94x1. 89ab 0. 029+0. 008b
T10 V(WF) :V(PT) :V(PL) :V(VC)=5:3:1:1 3.79£0.71a 0. 44+0. 08bed 7.88+1.51ab 0.031+0. 016b
T11 V(WF) :V(PT) :V(CD)=4:3:3 3. 66+0. 74ab 0. 56+0. 05ab 9.39+1.96a 0. 041+0. 013ab
T12 V(WF) :V(PT) :V(CD)=3:4:3 3. 34£0. 59abc 0. 69+0. 10a 8.03+1. 35ab 0. 050+0. 007ab
T13 V(SD) :V(CD)=6:4 1.99+0. 38d 0. 54+0. 08abc 6. 83+0. 78bc 0. 026+0. 003b
T14 V(SD) :¥V(CD)=5:5 2.21+0. 34d 0. 44+0. 14bed 5.59+0. 98¢ 0. 046+0. 029ab
T15 V(SD) :V(CD) :V(BS) :V(PL)=4:4:1:1 2.40=x0. 20d 0. 51+0. 06bed 6. 54+0. 53bc 0.029+0. 014b
T16 V(SD) :V(CD) :V(BS) :V(PL)=3:3:2:2 2.06+0. 29d 0.29=+0. 13d 6.28 +0. 56bc 0. 027+0. 006b

D &5 R B /NG F B R TE 0. 05 7K 25 5 i85 Different lowercases in the same column indicate the significant difference at 0. 05 level.

DYS, #t Yellow soil; SD: 47K Sawdust; BS: K4e+ Burned soil; CD: B4 Coir dust; RB:
R Peat; PL; BERE Perlite; VC: 847 Vermiculite.

bark; WF; KR&F4E Wood fiber; PT;

2.2.2 A4t REAS ARG TR AL
JB S C T T b VG ME ATy I S A A R A
EGRWFE 3, MR 3 LA T10 By 35 b g
HEGIT I B 4R it i, 18 L 14 mg - 7',
XTRER 1. 70 £5; T4 V(O ) V(FER) VREE) -
V(kBed)=3:3:3 1) FJr S 4 i b oS4
EaRMEE, N 12 mg - ¢, SH W B ES TN
HE, B&% T10 . T11 A1 T16 BeJy 55 h &y iyt o4 %

WX B K Retted bark; CB: BRALK  Carbonized

a TSR b &M HE (Chla/Chlb) &3 T

X RSN AR T B BT 4 i i B Chla/Chlb B35
XTI 22 R SR T X, T2(V(EL ) s V(4
A VOHRRE) s VORBEL)=5:3:1: 1) B B R4l
WM R EERE S R, 424 mg - o' LE S
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Table 3 Effects of different forestry waste formula substrates on some physiological indexes of leaves of Betula alnoides Buch.-Ham. ex D. Don

seedlings (X+SD) "

L Substrate

- FE A BRFE PR Some physiological indexes of leaves

Jslins>3 AR VAR T

%5 No. Bi75? Formula® H/mg - g Chla/Chlp® FH/mg - g Fi/mg - ¢!
Total chlorophyll content Soluble sugar content  Soluble protein content

T1(CK) V(YS):V(SD):V(BS)=6:3:1 0. 67+0. 06e 3.31+0. 06b 2.68x0. 32d 2.33+0. 13de
T2 V(YS) :V(SD) :V(CD) :V(BS)=5:3:1:1 0. 87+0. 05bede 3.32+0. 13b 4.24+1.00a 2.82+0. 55cde
T3 V(YS) :V(SD) :V(CD) :V(BS)=4:3:2:1 0. 84+0. 12bcde 2.83+0. 88c 3.29+0. 60bed 3.65+0. 24ab
T4 V(YS) :V(SD) :V(CD) :V(BS)=3:3:3:1 1. 12+0. 06a 3.50+0. 04ab 3.70+0. 23abc 3. 19+0. 17abe
T5 V(RB) :V(SD) :V(CB)=6:3:1 0. 81+0. 08cde 3.72+0.01ab 2.73+0.53d 3.30+0. 23abe
T6 V(RB) :V(SD) :V(CB)=5:3:2 0. 76+0. 06de 3.68+0. 18ab 2.64+0. 03d 3.49+0. 14abc
T7 V(RB) :V(SD) :V(CB)=4:4:2 0. 79+0. 18cde 3.77+0. 15ab 2.81+0.20d 2.99+0. 18hde
T8 V(RB) :V(SD) :¥V(CD) :V(CB)=3:3:2:2 0. 83+0. 20cde 3.74£0. 24ab 3.10£0. 77cd 3. 18+0. 36abc
T9 V(WF) :V(PT) :V(PL) :V(VC)=6:2:1:1 1. 05+0. Olabe 3.81+0. 03ab 1. 21£0. 23e 1.92+0. 12e
T10 V(WF) :V(PT) :V(PL) :¥V(VC)=5:3:1:1 1. 14£0. 14a 3.86+0. 03a 1. 56+0. 63e 2.71%1. 12¢cde
T11 V(WF) :V(PT) :V(CD)=4:3:3 0. 98+0. 03abed 3.87+0. 19a 1. 12+0. 05e 2.44+0. 30cde
T12 V(WF) :V(PT) :V(CD)=3:4:3 1. 10+0. 26ab 3.77+0. 28ab 1. 88+0. 30e 2. 66+0. 23cde
T13 V(SD) :¥V(CD)=6:4 1. 03+0. 20abe 3.72+0. 18ab 3.96+0. 12ab 3.98+0. 33a
T14 V(SD) :V(CD)=5:5 0. 89+0. 19abcde 3.76+0. 08ab 3.91+0. 15ab 3.23+0. 87abc
T15 V(SD) :V(CD) :V(BS) :V(PL)=4:4:1:1 0. 85+0. 16bede 3.56+0.21ab 3.74+0. 02abc 3.34+x1.80ab
T16 V(SD) :V(CD) :V(BS) :V(PL)=3:3:2:2 0. 74+0. 10de 3.85+0. 04a 4.02+0. 11ab 2.91x0. 43bede

DRI SR NS 2R TE 0. 05 /K F |25 5 B2 Different lowercases in the same column indicate the significant difference at 0. 05 level.

DYS. #.0+ Yellow soil; SD: 487K Sawdust; BS: K%+ Burned soil; CD: HF#E Coir dust; RB: IKI# & Retted bark; CB: §%{L# B Carbonized
bark; WF: RZF4E Wood fiber; PT. Hijik Peat; PL: IR Perlite; VC: 1847 Vermiculite.

3 Chla/Chlb: M4t% o SHRSMHSE b S5 H{E Ratio of chlorophyll @ content to chlorophyll b content.
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Table 4 Principal component analysis on growth indexes and some physiological indexes of leaves of Betula alnoides Buch.-Ham. ex D. Don

seedlings in different forestry waste formula substrates')

F LS #Hfr  Loading
Principal component DWS DWR TDW R/T H 1GD H/GD SOI
1 0. 730 0.878 0. 875 0.117 0.011 0.207 -0.096 0. 955
2 0.287 0.214 0.294 -0. 045 0.617 0.743 0. 621 -0.054
3 0. 240 0. 146 0.233 -0.041 0. 603 -0. 151 0.276 0. 055
4 -0. 547 0. 326 -0. 280 0.938 0. 043 0.078 -0.514 0. 215
LAy #Hff  Loading L (i Tk % ;?iifﬁﬁk%/%
Principal component TCC Chle/Chlb SSC SPC Eigenvalue Contribution rate cnrﬁll:irlr)llllltli;:)trllvjate
1 0.317 0. 159 0. 037 -0.135 4.935 41.122 41.122
2 0.767 0. 464 -0.327 0. 196 2.099 17. 489 58.611
3 -0.121 -0. 235 -0. 866 -0. 835 1.597 13.311 71.922
4 -0. 146 0.212 0. 005 0.241 1.079 8. 988 80.910

DDWS. HipkZEMT FisE Dry weight of shoot per plant; DWR; HbfH T Fit Dry weight of root per plant; TDW; Btk T Jfi Total dry weight per
plant; R/T: #5E Lt Root/shoot ratio; TH: #kEi34  Increment of height; 1GD; 11534 & Increment of ground diameter; H/GD; 4% Lt Height/
ground diameter ratio; SQI; e N R Seedling quality index; TCC . B4 A E Total chlorophyll content in leaf; Chla/Chlb. I F 23
%o iS5 EE b S E Ratio of chlorophyll @ content to chlorophyll b content in leaf; SSC; - B a] B 2 1 Soluble sugar content in

leaf; SPC: MR A4 85 5 & & Soluble protein content in leaf.

®£5 AEMLEFWE S E R AEMELD S EIERA A5 £ RIER0E X ES T

Table 5 Correlation analysis on growth indexes and some physiological indexes of leaves of Betula alnoides Buch.-Ham. ex D. Don seedlings in

different forestry waste formula substrates')

k7 MHEZEEL  Correlation coefficient

Index DWS DWR TDW R/T H IGD H/GD SQI TCC  Chla/Chlb SSC SPC
DWS 1. 000

DWR 0. 546+ 1.000

TDW 0.947#%  0.785%* 1.000

R/T —-0.461#*%  0.427+* -0.178 1. 000

H 0. 338 0.242 0.342% -0.062 1. 000

1GD 0. 287 0.268 0.314% -0.028 0.249 1. 000

H/GD 0.444#x  0.023 0.337%  —0.420%* 0.475*%% 0.219 1. 000

SQI 0.582#%  (.888x* 0.770%x 0.271 0. 057 0. 170 -0.259 1. 000

TCC 0.550#*  0.327* 0.532#% -0.179 0.589#%  0.504%% 0.599*+ 0.134 1. 000

Chla/Chlb 0.275 0. 145 0.259 -0.132 0.315% 0. 143 0.123 0. 141 0. 025 1. 000

SSC =0.401** —0.262 —-0.396+x 0.091 —-0.681*x —0.235 =0.475%% —0.125 -0.531*+ -0.440** 1.000

SPC -0.415%% -0.251 -0.402%% 0.113 -0.216 0. 050 -0.210 -0.212 -0.367% -0.155 0.465+* 1.000

DDWS. HpkZEnT i Dry weight of shoot per plant; DWR BAKMRAR T i Dry weight of root per plant; TDW . BARK BT i Total dry weight per
plant; R/T: HR3E L Root/shoot ratio; IH; #k =3 E Increment of height; IGD . 421K & Increment of ground diameter; H/GD R Height/
ground diameter ratio; SQI. AR TR Seedling quality index; TCC . - F B A B Total chlorophyll content in leaf; Chla/Chlb. - H -2
F o FESMEE b 5= EE Ratio of chlorophyll a content to chlorophyll b content in leaf; SSC: M 0] & MM #% i Soluble sugar content in
leaf; SPC. M F Al MEEE 1 7 it Soluble protein content in leaf. * ; P<0.05; #% . P<0.01.
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Table 6 Comprehensive evaluation on seedling raising effect of Betula alnoides Buch.-Ham. ex D. Don seedlings in different forestry waste

formula substrates

RJEREUE  Subordinate function value

2D - P — S— T AT TREL Hepg
No. of i SN AR Rt P AT H.E.%Elﬁ I R M Comprehensive Order
substrate!) Root/shoot Increment of Height/ ground Seedling Soluble sugar evaluation index ’
ratio ground diameter diameter ratio quality index content in leaf

T1(CK) 0. 192 0.575 0.488 0.210 0. 055 0.287 16
T2 0.342 0.313 0.204 0.328 0. 402 0.319 15
T3 0. 340 0. 543 0.220 0.253 0. 544 0.371 12
T4 0.431 0. 557 0. 199 0. 290 0. 640 0.417 6
T5 0.563 0.474 0. 084 0. 409 0.413 0.389 10
T6 0.274 0.819 0.434 0. 543 0.212 0.439 3
T7 0.343 0. 621 0.222 0. 360 0.432 0. 385 11
T8 0.402 0.452 0.223 0.430 0. 499 0. 401 8
T9 0. 509 0.551 0.275 0.210 0. 649 0.432 4
T10 0.296 0. 563 0.188 0.376 0.767 0.432 4
T11 0. 406 0.451 0.178 0.484 0. 691 0. 444 1
T12 0.475 0.486 0. 152 0. 672 0.392 0. 440 2
T13 0.398 0.439 0.515 0.247 0.139 0.341 13
T14 0.279 0. 623 0. 699 0. 403 0.033 0.39%4 9
T15 0.287 0. 231 0.253 0.172 0.717 0.334 14
T16 0.374 0.595 0.248 0. 167 0.703 0. 406 7
AUE Weight 0.192 0.575 0.488 0.210 0. 055

DTL, V(YS) :V(SD) :¥(BS)=6:3:1; T2. V(YS) :¥(SD) :V(CD) :V(BS)=5:3:1:1; T3; V(YS) :V(SD) :V(CD) :V(BS)=4:3:2:1; T4,
V(YS) :V(SD) :V(CD) :¥(BS)=3:3:3:1; T5; V(RB) :¥(SD) :V(CB)=6:3:1; T6: V(RB) :V(SD) :V(CB)=5:3:2; T7: V(RB) :V(SD) :
V(CB)=4:4:2; TS, V(RB) :¥(SD) :V(CD) :V(CB)=3:3:2:2; T9. V(WF) :V(PT) :¥(PL) :¥(VC)= 6:2:1:1; T10: V(WF) :V(PT) :
V(PL) :V(VC)=5:3:1:1; T11. V(WF) :V(PT) :¥(CD)=4:3:3; T12. V(WF) :V(PT) :V(CD)=3:4:3; T13. V(SD) :V(CD)= 6:4; Tl4.

V(SD) :V(CD)=5:5; T15. V(SD) :V(CD) :V(BS) :V(PL)=4:4:1:1; T16. V(SD) :V(CD) :V(BS) :V(PL)=3:3:2:2. YS.

.01 Yellow

soil; SD; R Sawdust; BS: K 4E+ Burned soil; CD; HE Coir dust; RB: WX Iz Retted bark; CB: WAL B2 Carbonized bark; WF. AK£F4E

Wood fiber; PT: FLJ¢ Peat; PL; BERA Perlite; VC:

3 i msEib

LRI B A AR A | SR HRE Al
M%&I%ﬁ%E&ET@mm%ﬂ%%MLﬂ
PRI AR R B FERAE AR
%E%u&pHﬁ%%m%*Eﬁm1El¥m]
PR LR T 0.1~0.8 g - em 2 SFLBREE Ny
60% ~95% >, W ILBRE N 15% ~30%" , i F- 3R
B/NF 2.5 mS » em 'Y ERBME R T A EY ) AT
FEH, 16 P T A E N 0.21~0.81 g+ em ™,
FEA AR A AR SL o 25 EE Y 1B, LR A B0 1 A
A BTSN, 16 F D 5 5L B A A LR
4 35.87% ~63.35% A T3(V(E.O4) V(HEER) :
VORRBE) :V(kBEt)=4:3:2:1) TS VOIK IR AL ) -
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