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seedlings under different nitrogen (N),phosphorus (P) and potassium (K) fertilization treatments to pro-
vide basis for the cultivation of strong seedlings. [Method] In this experiment, I-year-old potted seedlings
of P. bournei were selected in the “3414” fertilization experiments,which included a total of 14 experimen-
tal treatments with three factors of N,P and K and four levels for each factor (zero,low,medium and high
fertilization level). The medium level was the usual amount of fertilization, with N,P,O; and K, O rates of
0.532,0.133 and 0. 356 g/plant,respectively. The low level was 0. 5 times of the medium level and the high
level was 1.5 times. The random block field experiment and conventional field managements were adopted.
The effects of different fertilization treatments on root morphological indexes (total root surface area,root
volume, mean root diameter, root tip number, total length of root, small fine root length, thick fine root
length,coarse root length, specific root surface area, root tissue density and specific root length) of
P. bournei seedlings were analyzed. The correlation analysis method was used to reveal the relationship be-
tween each root morphological index and plant morphology (seedling quality index, height and ground di-
ameter), plant element (N,P,K and C) accumulation,and leaf physiology and biochemistry (chlorophyll
content, P,, W ,starch content,acid phosphatase activity and nitrate reductase activity). The range analysis
method was used to screen the best NPK fertilization mode. The stepwise regression analysis and path
analysis methods were applied to determine key indexes and to construct a fertilization mode to regulating
seedling quality. [Result) Fertilization significantly increased total root surface area,root volume, root tip
number, total length of root and small fine root length of P. bournei seedlings, with the largest nutrient
absorption under medium level of N,P and K application (N;0. 532 g/plant,P,0; :0. 133 g/plant,and K;O:
0. 356 g/plant) ,the maximum nutrient transport capacity under low level of P fertilizer combined with low
and medium levels of N and K fertilizers (N:0. 532 g/plant,P,O; :0. 067 g/plant,and K,0:0. 178 g/plant),
and the highest nutrient use efficiency under low level of N fertilizer combined with medium level of P and
K fertilizers (N:0. 266 g/plant,P,0;:0. 133 g/plant,K,0:0. 356 g/plant) for root system. The thick fine
root length increased, and specific root surface area decreased firstly and then increased with the increase
of P fertilizer application. The root tissue density had no significant changes by P fertilizer, which decreased
firstly and then increased with the increase of N and K fertilizers. Other root indexes increased first and
then decreased with the increase of N,P and K fertilizers. NPK fertilization was the best for root growth of
P. bournei seedlings. With the application of two fertilizers, PK fertilization was the best for coarse root
growth,while NP fertilization was the best for other indexes. N fertilizer was the best for root growth,and
P fertilizer was the worst for P. bournei seedlings under single fertilization. Total root surface area, specific
root length, coarse root length, root tip number, specific root surface area, nitrate reductase activity and
plant N accumulation were the leading factors for cultivating strong seedlings of P. bournei,in which plant
N accumulation was dominating. [Conclusion J After NPK fertilization, P. bournei seedling increased num-
ber of root tip,extended small fine root and thick fine root length,improved total root length and surface
area,adjusted root average diameter,changed specific surface area and root length for keeping the balance
of total root surface area and specific surface area, promoted absorption of elements,and regulated balanced
growth of organs in aboveground and underground parts to improve seedlings quality.
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Table 1 The “3414” scheme of N, P and K fertilization for Phoebe bourni seedlings g/ bk
Ak 7 fic
Treatment Mixture ratio N P2 05 K.0

T1 Ny Py K, 0 0 0

T2 NoP; K, 0 0.133 0. 356

T3 N, P, K, 0. 266 0.133 0. 356

T4 NPy K, 0.532 0 0. 356

T5 Nz P K, 0.532 0.067 0. 356

T6 N:P: K, 0.532 0.133 0. 356

T7 N, P; K, 0.532 0. 200 0. 356

T8 N, P, K, 0.532 0.133 0

T9 N: P, K, 0.532 0.133 0.178

T10 N: P K, 0.532 0.133 0.534

T11 N; P2 K, 0.798 0.133 0. 356

T12 N, P K, 0.266 0.067 0. 356

T13 N; P; K, 0. 266 0.133 0.178

T14 NP K, 0.532 . 067 0.178
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Table 2 Effects of different N,P and K fertilization rates on root morphology of Phoebe bourni seedlings

o BREEE/aw oo PR AR mm WRR  RmB (ot g ) ABUEE/
Treatment Total root Root volume Méan root Root tip Specific root (g' cm ™ ?) )
surface area diameter number surface area Root tissue density
T1 67.9340.03 h 1.06+£0.10 g 0.6240.06 ¢ 1958.24254.2 h 82.34+4.61 e 0.7940.11 a
T2 81.6741.94 gh 1.394+0.06 g 0.68+0.01b 2 046.0+£91.0 h 120.727410.42 cd 0.49-0. 04 de
T3 249.454+20.83 b 4.46+0.41 b 0.68+0.02 b 4903.44280.5 a 231.93+32.70 a 0.25+0.04 f
T4 137.17+5.93 d 2.50£0.29 d 0.72£0.06 b 3146.5+£95.5de  113.04%4.29 cd 0.49=£0.05 de
T5 164.67+13.43 ¢ 3.34+0.21 ¢ 0.81£0.02 a 3293.74196.7 cd 105.33+7.44 d 0.47-+0.03 de
T6 327.58+0.90 a 5.70+0.02 a 0.69+0.00 b 4 259.74+338.7b 130.18+1.98 ¢ 0.44+0.01 de
T7 176.4249.44 ¢ 3.23+0.25 ¢ 0.73£0.02 b 4045.84433.2 b 121.4345.83 cd 0.45%+0.03 de
T8 92.0341. 30 fg 1.37£0.05 g 0.6040.01 cd 2297.5+£130.5 gh 107.86+1.62d 0.6240.02 be
T9 143.15+6.45d 2.26+0.03 de 0.60-0.00 cd 3372.84434,2 cd 118.03+10.46 cd 0.547+0.03 cde
T10 91.91£0.76 g 1.324+0.07 g 0.57%+0.03 cd 2 602.7£174.3 fg  103.54+6.65d 0.68+0.04 b
T11 107.17413.59 ef 1.324+0.16 g 0.497+0.00 e 3450.7+126.3 cd 172.87+18.99 b 0.47+0.05 de
T12 119.6046.54 e 1.8740.09 0.62740.00 ¢ 3037.54212.5 de 79.03+8.23 e 0.8240.09 a
T13 141.65+0.42 d 1.9640. 06 ef 0.55+0.02 d 3597.5+96.5 ¢ 130.99+11.27 ¢ 0.56+0.06 cd
T14 144.464+12.18 d 3.03£0.46 ¢ 0.837£0.06 a 2 808.7£51.3 ef 121.7049. 04 cd 0.402+0.06 e

T < R 5B 5 b5 AN 7] /N B S R e 75 AN ) b 8L 1] 22 53 f8 35 (P<C0. 05)

o # 3,

Note: Different lowercase letters indicate significant difference between different treatments (P<C0.05). The same for Table 3.
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Table 3 Effects of different N,P and K fertilization rates on root length of Phoebe bourni seedlings
e S/J\é’[lﬂlff% K /em - ﬂ‘ﬂﬁ’ﬂ]i‘?l’\‘_/cm LA K /em *E/{E’ KB/ em HARE/ Cem » g71)
Treatment mall fine root Thickness fine root Coarse root length Total length Specific root
length length of root length
T1 305.52+44.04 i 37.77+2.05 h 11.16+3.19d 354.46438.80 i 428.25+40.75 cde
T2 334.01+2.09 i 37.87%2.60 h 11.03+2.41d 382.9242.92 1 566.25+51.75 cde
T3 953.20+67.18 b 170.23+1.56 a 27.63+2.38 b 1119.44+81.67 b 1040.25+138.75 a
T4 496. 36 +35. 35 g 84.4348.52 ef 25.63745.39 be 606.424+21. 44 fg 499.25+22.75 cde
T5 574.28+29.73 de 117.06+2.32 d 24.627+1.81 be 649.304+67.19 ef 415.25+37.75 de
T6 1332.45+2.00 a 140.60+9.83 ¢ 29.6940.14 b 1502.754+7.98 a 597.25+8.75 ¢
T7 598.5441.02 de 153.81419.63 b 16.21+0.65 cd 768.574+21.31 cd 529.25+18.75 cde
T8 435.30+3.00 gh 42.8843.89 h 13.01+3.82d 491.20+2.93 h 575.25+11.75 cd
T9 633.434+67.69 d 81.61+5.77 ef 15.37+5.58 cd 730.424+67.89 d 602.25+77.75 ¢
T10 462.23+36.94 gh 42.64+3.56 h 8.16+1.22d 515.704+33.49 h 581.25+61.75 cd
T11 649.61489.78 d 33.4641.99 h 9.93+0.07d 693.01491. 84 de 1117.25-+128.75 a
T12 541.40+33.69 ef 55.49+4.40 g 13.66+1.47 d 610.55436. 62 fg 403.25+43.75 e
T13 726.82429.07 ¢ 77.64+6.15 11.48+3.47 d 815.95+19.45 ¢ 754.25+58.75 b
T14 419.96+9.46 h 91.364+1.20 e 43.15+14.09 a 554, 46+5. 83 gh 467.25+10.75 cde

Wt 43T 4 A NAEAKSE (T2, T3.T6 Fil T11) .4
AP HEKF (T4, TS5, T6 F1 T7) Fl 4 4 K B K
(T8.T9.T6.T10) b H ik] A7 AR K (1) A8 fb FL A, W] LA
A R R 4 AR R R RN AR K B NP A K
Jit JES 5 48 0 2 14 05 R A v 45 it JE A P 38 B o R
FHLANAR A Bl N A K it JIE & 184 o 5 14 )5 1% L B8 P AR e
FH B2 38 05 22 5 s KAR K BE N AT K it AT £ 18 i 5
8 5 B L T BE PR it A RS Of e AR AR AR H Y
AE T 45 it T £ B 38 B 0 KB FE ARG BE N A P i
N JCHLA AL, bl KR it FH 2 24 i e T IS R

2.3 NPKERRAXI EHESERRIERNE I

3t NPK AE = Be i (T1~T14 &b #) (NP
AEWCHE (T2,T3,T4,T5,.T6,T7,T11,T12 &b¥)
NK fEfcfE (T2, T3,T6,T8,T9,T10,T11,T13 4t
) PK ABECGE (T4.T5.T6,T7,.T8.T9.T10,T14
AEFR) B N JECT2.T3.T6 F T11 &b Ff) | ¥jifi P
fB (T4, TS5, T6 M T7 &b 3 Hujfi K it (T8.T9,
T6.T10 437 Fj N T3 X R o AN [ it AL 7K - Bisf 1)
T 401 1 AR R AR bR AR 25 A8 Ak 25 R LR 4,

20

F4 NPKIERAXX EMLEIRRIERH N

Table 4 Effects of different N,P and K fertilization mode on root indexes of Phoebe bourni seedlings
15k NPK B¢ jifi NP Bt it NK A jiti PK I Jiti N Hjifs P Bt K Hjif
Iﬂd/T\ NPK combined NP combined NK combined PK combined N single P single K single
naex application application application application application application application
= - 2
BRI/ em 259. 65 245.91 245.91 235. 67 245.91 190. 41 235.67
Total root surface area
s q 3
SALHER em 4.64 4.38 4.38 1. 38 4.38 3.20 1.38
Root volume
SV 4 T 4%
RS EAE /mm 0. 34 0.31 0. 20 0.26 0. 20 0.11 0.12
Mean root diameter
I8
*EJCM 2 945. 20 2 857.40 2 857.40 1 962. 20 2 857.40 1113.20 1 962. 20
Root tip number
s 2, g1
AR Cem? » g1 152. 90 152. 90 128. 39 26. 65 111. 21 24. 86 26. 65

Specific root surface area




50 PO AL A BB K 2= 24 4R (A R B D %50 %
*® 4(&) Continued table 4
1ok NPK [ jifi NP e jiti NK i it PK i Jiti N B jifs P 5 K it
I;Q; NPK combined NP combined NK combined PK combined N single P single K single
application application application application application application application

4H 21 R . -3
HAHEL/ (g » cm™?) 0.57 119. 27 87.19 0.28 0. 24 0.05 0.23
Root tissue density

i |~
AR/ om 1026, 93 998. 44 998. 44 912,49 998. 44 836. 09 897.15
Small fine root length
st 4 "
*ﬂfﬂiﬂk/cm 136.77 136.77 136.77 111.17 136.77 69. 38 97.96
Thickness fine root length
*E+Ek/cm 34.99 19.76 21.54 34.99 19.76 13. 48 21.54
Coarse root length

e
fRA B fem 1148.29 1119, 84 1119, 84 1011.55 1119. 84 896. 33 1011. 55
Total length of root
<. e g1

AR /Com = g ) 714.22 714.22 551,43 187. 63 551,43 182. 01 27.10

Specific root length

AR GBS Rt A 7 2OGF 1) A 4 1 AR
FAERKBE WA — 2R, 767 Mt Jr s
Hh L NP XU 220 A R 25 2% 38 A A 25 e K s NPK TS
Jit P 53k 2 %8 B2 A0 HC A 4 Bm i 22 A B R (B, TR
FURE PP DN R O P RO X AR DL NP B 2R R
HUh PR 2209 0 NKs AR K BL PK R 22 /oK
HUOE NK 22 /g2 NP HoR 48 b 2 L NP
W 228K Hk O NKL /B o PR 7 %005 87
DB AL FE ARG LN HE Bt il 25 e R, LU P
HE - fi 22 19 0 KL s FAb 16 Fn 42 NG A A% 22 0K
Hoh KL 22098 PAE.

2.4 NPKERZFHTERYERZIEROEX
S

I AT 14 At S Ak BT R A 2l v AR R A AR ) AY
FHOCSE AR AR LI 1o i [BT 1 nl R, [ A 4 v AR AR
SR T AR ALEAR R AR ER 5 AR K TR B O AR A
55 AR AR 2 A O e rp R R T LS BRI
PR R A E /) AR R 240 HR R 9 R 5% & 5
PUBCE AR RS SRR A AR K R R B R E
H/NAIAR A ( H G R BB KT 0. 80, RFI H AR
5L AR A AR A S I 3 IE A O, S A BV
A EE AR A S A 2 T G, JHe P SRR I A AR O R
AR R . MRS 5 HRCF 2 AR A OCA B b
HHARIE R A B E MK R P SRR LKA,
R SR T AR L A0 AR R /DN AR B A G R B R
T 0.80. MRA B KBRS R AN A B
b S AR AR ARG b SN AR G B AR R
T AR L SR A R FIAR 9 B 9 A ¢ 2 B R 0. 80/
AR R 5 AR 2 B AR FORLAR A T 18 35 AR OCSC & b
SHAREAR A e M OGO &R Heh 5 B R SR
LR 2R B AR A BIOR AR AR AR A0 A G 2R B8 R
T 0,80, HIANMRACER S AR TG 2 35 H OG5 &R 1
5 AR R AR A 2 3 AR G b 5 BRI R R SR T

BURMARAR B i A 56 R 2R T 0. 80, MM KBRS
ANIIAR A | HE SR T R EEAR K T 8 35 A 5 SR &R 4k
oAt 5 b 24 008 2 A 5GP RGP 2 ELAR RS AR A
A SC R B R T 0. 65, R AR SR H
A R AR I TG S 38 A OG5 ZR A 5 A A A A A
FAOE G ARG 2% AR I B+ 56 &
B XHEH R T 0. 65, HVR S AR R 8 hn
P RM R TG AR 5 LR T A R AR AN AR A
BURAH R B e X (E X R T 0. 650 FERRKCBR 5 A
ARERTEIAR L EAR AR R A0 AR AR AR K TG J2 35 A G
KRS H AR AR 35 A0 5 o LR WA AR R
FORAR - 29 B B R OC 2 B0 4 X B KT 0. 50,

TR A

Correlation coefficient

1
SHSEONO
o o A

11109 8 7 654 3 2 I
LSRR B 5 2. SRR 3. MOF 1 B AR 5 4. ARARBS. AR R
SAREE 6. /NAIARAC ; 7. HLANAR G 5 8. HLAR KK 59, HESRT AR 5 10. LA 41
W11 MR . G R B R T 0. 30 S B EASE
(P<C0.05), KT 0. 39 J 4 ik 35 #€ (P<<0. 0. [ 2 [4]

1. Total root surface area;2. Root volume;3. Mean root diameter;
4. Root tip number;5. Total length of root;6. Small fine root length;
7. Thickness fine root length;8. Coarse root length;9. Specific root
surface area;10. Root tissue density;11. Specific root length.
The absolute value of correlation coefficient higher than 0. 30 is
significant (P<C0. 05),and higher than 0. 39 is extremely

significant (P<C0. 01). Fig. 2 was the same

NPK Jiti AT 2% 14 T 1 Al 4l 5 AR 25 48 4 A B9 A1 56 56 &

Correlation between root indexes of Phoebe bourni

1
Fig. 1

seedlings under N,P,and K fertilization
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2.5 NPKHEIELGTHMDERRIERSEKT
EREE MHRAERNXER
i) A7 407 1 A R AR bR S AR E R0 R (NLPLK F
OMER KM FHir(HgELAE P, W EHS
S TR M A TR R R 3 D AU D 1 R DG 43 BT 45
RULAE 2,

TARRH

Correlation coefficient

1
2
3
4
5
6
7
8
9

ABCDEFGHTI]

ANMEE;B PHERE;C. KBEE;D. CHEEE R ahE;
F. PG W s H. JERY & it 5 L FRPEBE MR BEE M 5 J. A8 30 J5L G
A. N accumulation; B. P accumulation; C. K accumulation;

D. C accumulation; E. Chlorophyll content; F. P, ;G. W ;

H. Starch content;I. Acid phosphatase activity;

J. Nitrate reductase activity
B2 YRR SRR PR R
I A B AR RS B B RE OGO R
Fig. 2 Correlation between root indexes,plant elements

accumulation and leaf indexes of Phoebe bourni seedlings
2 20, SRR BRI R R R
SRR MR KA RK SE % N PLK fC
FROBR R S R AR OG5 R 3R T RRURE OC R K

R P ERSEE N M CHEEEEFIE
AHOC. HARK SAEBE N A C R & S R 35 A0
K Gtk K IR F IEAC. A8 S5
BRONCFIC BRR B2 B3 MG, 7RI A R R 38 br
e FUARVR R T B AR AR R RN AR 5 A R
N.PK A C BRI 5C R B R TF0. 60, SRR
A B R REC R R B R EF NI K . 5
WA R SR P WL TE R i R T R IR R i R
0 JE T PR R B R IR AN O . MR AR S R
0 D TG P S AR R G L A 9 A 2 T R
SN HLANRRAS 5 P, BE A & o2 0 R 1 W04 TR il 1
PEY R B IEAROC, 5 W ORITAH 1R 340 it 1 05 1 24 52 4
WEIEMSC, RRK 520 R B 2 035 EAHE.,
WRERE WEEFEME, AAFES W 2R
WERMK.
2.6 NPKIGEBZFGHTEHESERRERSERE

SEGRHEXXR

X 1R A8 4 AR 2R A% 98 b 5 R B AR R
e AR AT A O ML AR LA 3. BT 3 R
ARG ECS SRR T AR SR AR RSB R
S VIR R AR AR R AR R 2 S
MR GRS ERRE R FIEMC. SRR E R
FARSC, Ho A C R B T 0. 60 M98 A B AR i
BLUOBMRAH R R S RKEA/NIRK ., WmS
T 22 A S 25 TE AR OG- S5 AR I BRI AR I B2 5 I A
KCGHGURE R B MG, R S5 RRBAR
KB R R A OG5 AR A /N ATAR K
P AR I 5 3 I G .

E3 #i & Plant height; [ #1142 Ground diameter; [ # A Jii & #8531 Seedling quality index

0.8F *x sk %

0.6

0.4+ ok 8

ES Y
Correlation coefficient

1]

* %

Wl

—0.2F

I S R A

6 1 7 1 8 i 9 ¥ 1

TR MR 2. SRR 3. BP 3 AR s 4. MARBG 5. R B L 5 6. /NI AC s 7. HLAIAR K 5
8. HLHRC ;9. AR MR 10, LAV s 11 AR . » ROR FAHSE(P<0. 05). » » FoR B 35 41 5 (P<<0. 01D

1. Total root surface area;2. Root volume;3. Mean root diameter;4. Root tip number;5. Total length of root;6. Small fine root length;

7. Thickness fine root length;8. Coarse root length;9. Specific root surface area;10. Root tissue density;11. Specific root length.

* indicated significant correlation (P<C0.05). * * indicated extremely significant correlation (P<C0.01)

P 3 bt A R T B AR 40 AR R 5 AR 5 AR TE 2S48 A B AR 5 20

Fig. 3 Correlation between root indexes and plant morphological indexes of Phoebe bourni seedlings under fertilization
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5 50 &

2.7 HEEARREESERSW

38 a2 25 1 43 A s 8 7 AN [t IR O =X AR &R
TS H8 b5 5 AR ZR AR G 2E K F8 Fr 6T 8] AR 135 A JoT £ 48 4
1yl 7 LA

WAFRRELE =0 312 7+0. 002 6X, —
0.000 1X,4-0.001 3X;—0.003 9X,+0. 000 31X;+
0.002 9X;—0.929 7X;. (P<C0.001,R*=0.988)
KX, ARAFEH, X, ARRE. X, HHE
K. X, A HRTAL X HHARK, X Ik N R
i, Xy AR G . AT AR SR SR AR
MRAE AR K LR R K AR N LR &
FIVRH PR i S i T M 1 B R ) E R

HE— 20X 7 A EER R 5 HOR BT B AT
BT A5 B e E RBCH 0. 993, Bl 4l 12 R ECH

0.109. @R Hraf R UL 5. W3R 5 a0, SRR
T AR ARG L FEAR K R R N FRR B 0 4l A2
FA R N TEAR W W R o R RO A R A DL
B K0 AR T AR LU 2o O FEAR G R R N
PSR MORLAR I . HRASHE L T B A TR O L il 1
P A L 1 T A AR R0 D B MR R TG R oA 4
B AR R A0 A AR R D e T AR L
ARASH 5 /N 08 O i PR A DRI o AEAR R B LR
KR AR ARG AR NOBR 2R i A R 3 D i
EUREPON- W N R A EIEE 2 (S LAl VS i Eugsy
R 2 T AR A 52 0 i oK L L AR R BUE IR T 0. 2005
TE SR R 1T B AR R KR LR ORI HE AR A X 1 AR S5
T BB G 1A) 12 4 b 2 LA e L 3R AR A R R i
Ko Bl 42 R B IR T 0. 200,

RS HEHYERFER ERTERRENHFERNEARERHNERS R

Table 5 Path analysis on effects of root indexes. plant elements accumulation and leaf indexes on
Phoebe bourni seedling quality indexes
. ] 2 31 12 2 %0 Indirect meridian coefficient

fob HEBRE RN . o e ;

G Direct meridian SRR RARH WK [ WA bk N BB TR S

Index coefficient Total root Root tip Coarse lenath Specific root Specific root Plant N Nitrate reductase

surface area number oarse feng surface area length accumulation activity
= -
BRI 1.142 - —0.141 0.050 —0.456 0.096 0.172 —0.073
Total root surface area
w}\ﬁ —0.171 0. 944 - 0.029 —0.642 0,222 0.138 —0.048
Root tip number
AR K Coarse length 0.090 0.635 —0.054 — —0.225 —0.054 0.125 —0.041
' il
lt%ﬁi\ —0.946 0.550 —0.116 0.021 - 0.378 0.010 0. 004
Specific root surface area
Lt*ﬁk 0.429 0.256 —0.088 —0.011 —0.834 - —0.026 0.028
Specific root length
) =N

HLBR N BLR Bt . 0.238 0.824 —0.099 0.047 —0.042 —0.047 - —0.078
Plant N accumulation
ERY N i T |
W R A J —0.156 0.534 —0.053 0.024 0.026 —0.078 0.119 -

Nitrate reductase activity

3 itigLhiE

AR 2R 36 e A ) K A R A PR I A
Ko H IR S ik th AR R T S A5 AR L T e s
NPK Jiti AL AT L A% 4 35 70 R 2 - 10 Al 4 v 3 2o 14
TRVEAR Z I 25 4 A 3 i 3% 2 Ol EAR TR AR R 25
FabrAT NPK it HE &2 0 it AE 75 209w B2 A ] . AR R
BB AR A BRI AR 2 T AU A R AR AR IR R
S [ E B AR bR ASBIESE NPK G AE 45744 7, LA T6 4b
R, R R B 2R Py i i SR L B 3 T AR
55 B2 AR e 0 AR R TR R A R AR R RE T AR A
A R A ) TR A s AR S MO AR AR 2R TR R A T
R P ¥ 20+ LA W IO A% 3 BRI A 5 (IR SR o S
S I A B D) RE L AR AR E R L T3 Ab B A
Ko HRFEAR A 25 R e AR AR 57 20 12 i BE T Y

Fe bR ARTFFE L T1 F1 T12 Ab B3 1 20 2195 B A
T5 F1 T14 A FRAR B HAR R K . AT R
TS S AT 22 5 AP AR 1Y F Z I Be 2 4k
WU 9 3% 43 B R . R T AR 1Y R EE T R AT R
IRk . AR Y, T6 A3/ AR K e K
T3 A AR e, T14 A FHIAR Kok, &5
A4, K SE NPK B (T6:N 0. 532 g/#k. P,O;
0.133 g/#k,K,O 0.356 g/#h) T [ i A 5 57 3 W ik
AR R Ho DU/ AR 19 4R F R 35 0K P IE S rp
7K NK B (T14:N 0. 532 g/#k . P, O; 0. 067
g/ M- K. O 0. 178 g/#k) AT L2 i 18 A AR 28 1% 3% 40
B RE T, URLAR 4 R 32 IROK S NI 5 ok SR
PK JEFL jiti (T3:N 0. 266 g/#k.P,0O; 0. 133 g/¥k,
K, O 0.356 g/#f) B i i A 2R 5 0 BR , H AT 500 A Wi
WOFR 1z i e 7 37 4 R R 803 S s DAAR 2R 80RT R 4
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EOYF S AL T R AR R T A B R B ) TR A T 53

GRS 5L A
3.1 mEBHREREXN AP ERALSHAT

R B HEAR o), XA RIE S S5 Y
M7 g T R A IE AR B A B 5T R Y I8 X
FIE AT AR A8 B B A R S O, U I I A &0 AR R R
Ko NJE TR e Ko (H it 0% A [a] 4% Rl AR &R OE 25
T8 HR 1Y 52 i 2 LA IS AR TR) L 2 P 45 40 B A 4 AR
AR R I A R RB R R E R AL AR K
Wit 2 A2k 484 T S8 W S KA (Cedba spe-
ciosa) AR ZR 73 AR R BV L AR BF 9T 3 9T Lt
FUNE AT LA 25 48 ey R0 A 4 v AR AR B B AR SR AR L R
FRAARR ARIREL /N AR FIAR 2R B (H B R R
T AR AR R R R B RF  ER RR B K
ANARRR G VR AR AR A AR A S BE NOAE it FH 4 14
B R EES, 5% ) (Solanum melongena )
[ F 53 45 50— B0 e R BRI EEAR KB N IE it )
N JC L A L 2H 2% R I SE R IS T, X AT E
TR N AT LA E 1) AR 4 v AR 2R A 2 A
R 1) 2 1 /I A0 R R L 4R i AR B T T AR AN L AR
Komsi N scRE Sy S AR R N SR ORAR 2
0 AR L R AR 2 2

BERAEY LT ) EEE FRILRZ — . XA YR
FIEARBAERS . A5 R0, 5 EZC AT
FH L T X 0 A 407 1 2% AR SR8 25 8 bR A T e/ S 1t
Y 6R) A 4 P A RS B3 ) 9 SRORH X /)N 5 AT E B A A
i AR TIOR A AT HILIR & T FE DR kAP R B 12 A Jo L B
TRkt I ) A6 4 HE A LR IR TN B A T SR
1Bt B AT 40 X R . 35 £ 55 1R AR 4 v AR R B 48 A
SRR T AR LB AR R B AR AR B AR AR R R /N A
AR P 350 e 3 )5 L X 5 BUK (Moringa
olei fera) Wi (W BF 75 45 S5 M TR) . KL 40 R < B it
P 5 38 Tk S B, % 56 AR T F T 4 R 2K
Bl HAPEE AR AR A L AR B i P 4 e
P AR Ak L 3R T AR R IS T R T RS BLE L X AT
AE 2 75 AN [ il 0 K 7 T ) A 20y v e o R 455 AR 2R e
W e R R A R 5 AR b 3 T AR =2 ) 6 S A R R AR
W BT B ABIE 5 R IR e B N R A &)
HRZR L SV 0 0 A 0 7T RE 2 oh T R 0 i T
AT AU X AR AR SE R R

B XS L 0 R N O A TP A R LA K
WK AL G Wi S B R AR R
B it A R Y 5 i A 4 AR R IR SR AR A
AR T AR SRR B AR AR B IR E AR AR
AR FR B B /N IR A< R 40 AR < R AR K 2 B

KA it FH 2 38 Jn 56 18 J5 B X 5 95 3% (Fagopyrum
tataricum) W RIFFE 45 T ML, 41405 B E KR
Jiti FH 2k 38 0 S B S T AT R DR kit B T DA 4R i 1)
T AR 2 1) T 2 & 0 TE ik K A6 G AR FR % L i
WRARMMPAR BERAALVEE. MEMRRH
BT 2, R T IR ES R AR Y A L T 4R
AR R LU B N B e A RS S
PR AS BT AR 2R 4 ik 4 400 A K AR I 5% TR) B
IR T B X 58] ARG 0 T 4 AR K TG B 3 VR L T RE AR OR
JEAE YR A B R 44y, R B AR AR R K
32 TF Ny N
3.2 REBMEIRANX BEHERABSHAT

7 i R B A A Oy =X BR L 2 A,
b 48 B 27 LA Ul B = PR 2% Tt 1 A 2 B KL P R
0 IS T 1) A 40 AR 2R A K B B i A A 58 AR
B BP = PR3 B e T DA R ) AR & NP
K JCF M oK e F AR K, AR5 ZE N IR
LA & ] DLl NO, L AR+ R pH T
o AR AR AR R e K T A ) A AR R i
NH, " iR + 5 pH FEAG (2 3F + 3 sk 05 4k 2k 1M
i P g, it HY 5 K 5 4 J5 AR o 1 i) &5
B A KB S A AR R X NO, T Rk
WGH R IR 248 T NH, AR IR Iy K B R3] —
SERLJE AR R IE R H L AR T PR
W, EUBEE U L PR AR K AN AR TR AR Y
DL NP B e it 45 47 o m] B P A R0 35 R0 2K T 40 i
ORI 240 A 1) A B 5y 5 2 5 22 B G T Bl P O ) A
SIS RTINS I LB 11 0 | P S S /o X = Y L
HRAS BN 4 AR, 48 T B AR 2 T BRI RAR (R L,
[ BT R 2S5 k1% 8 10 & RE WE R AL &5 W) 0
i e AT A 2 BB 43 T K2 ik 7K Ak & 9 19 32 B o
F AR O R AR A K B2 IR I TR 0 B K 1K & R g
TP PR it SRR FRLAR A K
3.3 SEBEHRAEXY E A E AR RENIEE

SRR BARMRR R R AR BKE D
AR FIORL AR 5 B R BT i 8 B s R SR P
W VE R o TR T Ol TR I TR M L W R O D O M
NP K.C RG34 5 1 25 1E A0 G, Ul B 1 A AR 3R JE
ARk S 3 5 AR T 2 R, AR A AR T, R
FrGE VR I RIK 43 R R0 S s R YR 25
WA A, o, SRR A ARRECCHARK
FERL L AR R R N R 2R R R O D 9
EEREML N EFHER. AR REEIER
5 R R B A R b BRI AR R BK
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AN RR A 5 00 A0 56 R BB R 7E 5 AR K 19 A1
KR F T, LA ER AR AR A EIORNAR - 34 A2 1 A G
FBUB R S AR A I A O OC R b, DLSUAR R R
SR R TR RIAR AR BRORH ¢ R BBR s 5 AR A AR
KR, DR FR A RN 2 AR AR K Y
MR R SHRMIMBM KR T, LR
1 V22 B AR SR B AR OC R AR R . T HLAR 2R
AR R AL AR K R R N OB SR R A
P 30 Jir it 347 368 3 A AR R TR R () 22 5% i R BT o 48 Bk
e R IE ] 5 AR R AR AR R B AR K L LB AR
SR RN TR A EE ORI IR o & P N S
mAE R . U i A S R A S B e AR R A, A
TN 2R DR 240 ARG B2 3 MR AR R B R SR T
L AR 38 B AR L SR BL 2 T RRURT AR G AR
SR R T BRI L 3R T RRAE — 2 KT B P 48 T
R W A2 N JTER e B 4 R b T &R
e B ICPEAER IR SRR AR . Bt [
ol HE B8 I A 4R R G B R AR S A AR 1 N R
BLOH AL T6 4B, RDON i & 0.532 g/kk.
P,O; Jifi &5 24 0. 133 g/#k. K, O Jiti 1l & 4 0. 356
g/ MR e fE
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