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10 1. 682 0 0 20 0 0 0
*3 il tEER
N AHHLR B B33 S IKAA AR AR
TEEAFR pHIE i
(g/kg) (g/kg) (P g'kg) (K g/kg) (mg/kg) (P mg/kg) (K mg/kg)
Ribt + 4.63 WKL 2.54 0. 148 0.079 20. 56 28. 19 0.96 35.52

T2

1.3 AR

WA ARG E WDKK A £, BRI IE, M
JEBIHIARZ 40 d A R e A3, - HaE R 4
e EE, BB M 2014 455 A IFGR, dERE3R 6 1~
AL R4y 3 WaEAT, Rl T EA S 40, 70 1130
d THE R 40% | 40% F120% ., HECAL B T7 02
e EAREUILEL, RKBMMRBIGREA
1.4 Wk
L4 1 AYEisteile

BEFRAEHIG R . 25 w3 AT O, Tl
LAY, e AR SR /I

K, TR ZIAIFEAEAr
1.6 HdEabIITE

IiHT SPSS 17. 0 B4k 47 848 423t 43 A, Ori-
gin Pro 2015 AbHEEI | Photoshop il 5 FR12 WA,

2 HREHSH
2.1 ANIATE S Ak B A2 ARAR R AN [F] 5 B 97 20

Eeispaaln|

WA EYE 225 (1), ¥ 20 FlOR[FE b HR)
STRAWAFIE mE (>20 o/BR) IR A
(<20 /), B2 T3 hmr=dl, MZML=4l,

1.4.2 FF&aE 40+
SR AR 5E J7 3200 I G2 A2 K45 20 B 200 & i E%
i, RAYIRERENEmKkeR, Atk - C IR

WSE 2o, IO RE B s S T
1.5 EFRLWinE 1251

1) DRIS 12U RIS KOR AT 2 A BB 2 ﬁm—
I, DRIS LT A RUIELILR 0Bk, 35 8
REHI AR 25 JETE 2 ok, 1F e 28 b Rtk N

LRI ED

DRIS 12 7P A LAY 22 53 53 (0 I KO 442
T FCIE PO LA PR DRIS 48500 1 B 3% 5
WUIEL (5 B0 A LT I 0B B 5 10 T
NI, BT AT 6 1 58 B R 0 PR

W
T

0.1‘1‘1.1.1.1.1.1.1.H.
o 2 4 6 8 10 12 14 16 18 20

Lbr
E1 FEERAAENZAEYERFN




W E SRR 2017 (1)

HilE 2 AIOL, AR M 25 R 3 RavE
PN =R T TR S I 04 N A i G 152
EARBAEIR S AR, RN OR . B
HRFEE TR REE, U R A R

FOTY R AR E
12
Ba
22N
10k Yy P
(I K Aa .
F T a
Aa Aa A.a - _,:_
B { | Aa
%J Aab
& 2%
7
=
jm 4

o

7
%
.
o
%
|
/“

2N\

AHHIMK

N

TS BT
EFRSHA
B2 BRELEEAR, £, HEETEN, P, KSE
. REFHAFRZRAFRERGERZERRE (P<0.05);

INEFRARZORARESRGRERBE (P<0.05)

AR B 0 38 140 Tl 22 I = LS 55 T s
A, HPITEHGRE . B H B R
T4, mrEAS AN, 20 &
(EIF IO 22 5, THAR S R ORI o 22 U D g
GUEUIN, XL RIS PR AL 453 40 5 F K T e
R o Ao s Wi & e S 45t T B HE 2 W

BLEFR I & ERIPNVEY B B 3250 R0, ek A
AR 5 # 1T E IR L E,
2.2 TR DRIS E 8 552 W

4 7] W, i % DRIS 2 Wi S B b7 ik,
16 PRI S50, P/N, N/K. K/P HI7 2 M
Wz HAR K, JFH 2R RO W Ik
7P P/N, N/K A1 K/7P F3491E 0. 137, 1,102 Fil
6. 881 MLy LAEF24H P/N, N/K FIK/P bpifE 2
f92/3 1% 0. 020, 0.075 F10. 802 HMNFN¥4E; LI
PP P/N. N/K T K/P R i 22 19 4/3 % 0.040 .
0. 151 F1 1. 604 AAMEIEFE, AR R DAL oY 0l A 3k
JRITEERIVER) DRIS 2 W a0 3,

T AR SsS 57 N, P K BT
TR “—" ) PEIHX 2 b HE IR AR T
A K OF, BT LAY it I & O N 0.051 g/kg,
P0.027 g/kg, K 0.134 g/kg Al N 0.051 g/kg,
P0.081 g/kg, K 0.134 g/kg Bf F1& T Ak K,
BIZE N:P:K=1:0.5:2.6 FI N: P: K =1:1.6:2.6 i,
RERHAE ek 31 1T YRS, TRt id B 5 7= 2 P )
FEOTARRT TR 2 55 3 TP, AbFE 1 RnAb B 2
N P A ZRASEA g 1 (0. 201 g/kg) A1 (0.081
g/kg), TE K S AR, 25101 (0.134 ¢/kg)
-1 (0.034 g/kg), KIfFIEAS H 05 KT #E
B K =P >N, 207 ZAC AT AL R Ab 7 45
A, BRAERE A H A 8 KT, FE YA e
EwWAERK, AT 3 FIALFR 15 d, N Y 4 55 45 51
1 (0.201 g/kg) A0 (0.126 g/kg) J& F I
i FNIE R K, Bk Es N SR, P o ges o

&4 DRISZEISE ST

[ i
28 JrEL
pUNIEe FHE A5 R AL Jid PURIIIE FHfE A5 R AL Jid%
N% 7 0.916 £0. 069 0. 075 0. 005 13 0.999 £0. 113 0.114 0.013 0.370 "
P% 7 0.124 £0. 017 0. 137 0. 000 13 0.120 =0. 017 0. 142 0. 000 0.990 **
K% 7 0. 835 +0. 055 0. 066 0. 003 13 0. 806 +0. 049 0.061 0. 002 1.276 "
N/P 7 7.557 £1.334 0.177 1.779 13 8.453 £1.478 0.175 2.184 0.815™
N/K 7 1.102 0. 113 0. 103 0.013 13 1.247 £0. 170 0. 136 0. 029 0.442 "
P/N 7 0. 137 £0. 030 0.216 0. 001 13 0.122 £0. 025 0. 204 0. 001 1.415™
P/K 7 0. 150 £0. 028 0. 184 0. 001 13 0. 150 £0. 025 0. 167 0. 001 1.210™
K/N 7 0.917 +0. 089 0.097 0. 008 13 0. 820 +0. 142 0.173 0. 020 0.392*
K/P 7 6. 881 +1.203 0. 175 1.448 13 6. 807 £0. 900 0.132 0.810 1.788
NP 7 11.281 +1. 164 0. 103 1.354 13 12.027 £2.212 0. 184 4.89%4 0.277
NK 7 76.500 +7. 731 0. 101 59.767 13 80.422 £9.719 0. 121 94. 457 0. 633
PK 7 10.298 =1. 171 0.114 1.371 13 9.696 +1.388 0. 143 1.926 0.712

H: No =N&® (g/kg) /10, LIMLEHE; N/P=N%/P% ,
W% (P<0.01),

VAMCRAE; 722t = R /AR, " KR 2R B (P <0.05); ™ FRESR



rRE SRR 2017 (1)

Py 0.098 NA

0.177

P/N
B3 #AMEARIRIE DRIS EFiSH

BIA -1 (0.027 g/kg) FO (0.054 g/kg), K[
A2y 1 (0.134 g/kg) FIO (0.084 g/kg),
P SR TR IUF & P >N =K, 36 24 &80 A
PR A A v S Qi v KT B, BREAE A A A T

K, AReREHEY AR TR, B 6 NI P
St da i 5K SE 1 (0.081 g/kg) F1 1 (0.201
g/kg), KHIS R -1 (0.034 g/kg) MWAKIKF,
R kA A TR R ITF 2 N > K > P, F I 40 AE
Z MG, SRR AXT Z R, R B (A% A
o#E, I8N, P, K gL -1 (0.051
o/kg) . -1 (0.027 g/kg) Fl -1 (0.034 g/kg),
RS8R T 5w T B, IR A5 A 75 SR
JFREK>N>P, AR 3 FhAE R b 355k
WA, ALFR9 P AT K A4 A5 4 0 (0.054
g/kg) 10 (0.084 g/kg) HAFACF-, i N FZfi
H-1.682 (0 g/kg) S=ZAKV, KfEES N
KIGF 2 N>P=K, £ NXHEYERKEE TR
BRI AT 58 2, AbFR 11 A1 14 B N 4B 1 4 0
(0.126 g/kg), ALFE 11 B9 P 4AS R - 1.682 (0
g/kg) BRKKE, 0T 14 B P RIRES 0 (0.054
g/kg) IEHKFE, 40F 11 9 K 454 0 (0.084
g/kg) TEH K, ALFE 14 b K M4 A 1. 682
(0. 168 g/kg) iFIKF-, FIfFERIIN SF, PA

&5 T2 DRIS EfEEiS BT RS 47

240 DRIS [EIff#L12 843 B
pis:ines T NNy
N/K P/N K/P N P K
1 1. 490 0. 095 7.052 Ay v >~ v > K=P>N
2 1.249 0.115 6. 987 A A N> N > K=P>N
3 1.094 0.110 8.346 - A NN - A P>N=K
4 1.316 0.134 5.692 b > - 7 VIR K>P>N
5 1. 137 0.132 6. 651 - - - N=P=K
6 0.971 0.201 5.116 N Y +A 7 N>K>P
7 1.103 0. 140 6. 460 - - - N=P=K
8 1.397 0. 161 4,438 AN A vy K>N>P
9 0. 804 0.184 6.766 vy A > b > N>P=K
10 1.348 0.117 6.333 [ 4 N>~ v > K>P>N
11 1.313 0. 095 8.016 A VIR 4 P>K>N
12 1.203 0.124 6.691 A > - N > K>P>N
13 1.425 0.105 6. 661 [ 4 N>~ v > K>P>N
14 1.224 0.125 7.816 A~ -\ N S P>K>N
15 1.085 0.116 7.964 -1 NN -7 P>N=K
16 1. 002 0.126 7.899 N > -\ A A P=N>K
17 1.010 0.120 7.288 N > - A= N>P>K
18 1.211 0. 120 6. 856 A > - N > K>P>N
19 1.244 0.128 6.293 A > - N > K>P>N
20 1.253 0. 121 7.168 b > - v > K>P>N




RE SRR 2017 (1)

S TSR R P> K >N, i HA i w IE R0 AT i
HAFERZAT . AR 16 FIAZLEE 17 H N, P K B9%
339 0 (0.126 g/kg) . 0 (0.054 g/kg) Fl 0
(0.084 g/kg), BfFESAT RIUTZE N=P>K
FIN>P>K, tbhh, HEah M R EAe e
F 4 K >P >N,

g LAk, AZARTE Z B AR 4 B4k F - 1
1 ZKEAREE ) BEARAL T -1 21 AKFARBER, 2K
IR0 T AR PR ZS ) FR SRS AT LA
ARXT LT R ok, HOERSE . &2,
2.3 TR AR DRIS 85045 IR 2 Wi

HRAEE IR 12 Wi 8 B SO AL A/ B
PRy DRIS #5458, M2 WA 2508 T B A2 R

FER A TC R TR, B B 4
{ECRT LR B off 1 A5 45 o0 28 00 2 i B0 R 2 i
{5 2170 I\ DRIS B IR T NIT 254 15 505 45 4b 3
BR/IMRFRE8>1>9>13>6>11>4>10 >14 >
3>2>16>19>15>18>12>20>17>5>7, H
AR T 25 A FREC - S AR 0, BEWTAL.
B, BRSO AT, R AR EE 1Y N HR SR
B (2.736), AbFR6 i P SRR (2.021), AbBE
9 (Y K $5 %8 m (1.784) , RIUIZALHLT 2 A A
PRI T 27 e ad e, I e X o7 A ARk it
[, AP A N 8RR ( -2.604), 403 11
1) PAEERME (- 1.463) , AbHE 8 ) K 48 BRIk
( -2.859), FWZALHLT A9 42 AR N XTI T & 1Y

(1) 7 RE L TR, LI 2 B3 ook g IS it . DA
326 TTUL, SIS Z AR ROE AT BRI IO TORIUT T LR 1, A2 A BIE 175k
HZE R A B = RPOVIRRCE R ALK, HUCRBEIE, AU,
F 6 127K DRIS 8812 W B IR S 4
AP f (N/K) f (P/N) f (K/P) N 84K P HE%K K 155k FRI T NII 455k
1 3.479 -1.993 0. 139 2.736 —1. 066 -1.670 K>P>N 5.472
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Chinese fir seedlings fertilization methods by quadratic general rotary design with DRIS

LI Hui-tong'*, NIU Ning'?, JIA Dai-dong'*, WEI Zhi-chao'?, WU Peng-fei'?, LIU Ai-gin'”>* (1. College of Forestry,
Fujian Agriculture and Forestry University, Fuzhou Fujian 350002; 2. Chinese fir Engineering Research Centre of State
Forestry Administration, Fuzhou Fujian 350002; 3. Agribio China, Shanghai 200050)

Abstract: Research on nutrient diagnosis and fertilization of forest seedling are necessary for reasonable fertilizer application.
It also can be an important scientific basis for improving the quality of seedlings and the afforestation survival rate. In this
study, one year old Chinese fir seedling was selected as the test materials for its economic value and fast growth. The experi-
ment was carried out in the state owned forest farms in Fujian Zhangping. The laboratory simulation was conducted in different
soil nutrient conditions, using the fertilization method of quadratic general rotary design. The production of Chinese fir biomass
was divided into various levels before using DRIS nutrition diagnosis graphic and index method. These methods were used to
calculate the appropriate range of fertilization in different fertilizer order. The resulted showed as follows: The suitable ratio
range among N, P, K nutrients for the Chinese fir plant were P/N =0. 137 £0.03, N/K =1.102 £0. 113 and K/P =6. 881
+1.203. The best equilibrium of nutrients sets in group 7 (in which nitrogen was 0.511 g/pot, phosphorus content was
0.270 g/pot, and the amount of potassium was 1. 339 g/pot). Overall, the fast-growing fir demanded mostly for K, and then
followed by P and N.

Key words: fertilization; Chinese fir seedling; quadratic rotation design; DRIS
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Effect of nitrogen fertilization rates on the decomposition characteristics of maize roots

CAI Miao'** , HAN Ji-chang', ZHOU Jian-bin’, CHEN Zhu-jun® (1. Shaanxi Provincial Land Engineering Construction
Group, Xi’an Shaanxi 710075; 2. College of Natural Resources and Environment, Northwest A & F University, Yangling
Shaanxi 712100)

Abstract: The experiment was conducted to study the decomposition characteristics of maize roots organic carbon (C) derived
from N 0, 120 and 240 kg/hm’ treatments ( marked as R,, R,, and R,,,, respectively) in the 15 ¢cm and 45 c¢m soil depths
with various fertility, and to evaluate the effect of roots C decay on soil labile organic C, through indoor incubation and field
decomposition conditions. The results showed that, cumulative CO, release and potential C mineralization amount ranked in the
order that R, > R,,, > R, under indoor incubation condition. And in contrast to R,, the C mineralization rates of R ,, and R,,,
increased by 21. 1% and 12. 7% in the topsoil (15 cm), and increased by 45.3% and 33. 7% in the subsoil (45 cm), re-
spectively. After 386 d field decomposition, the C residual ratios of R,, R,,,, and R,,, were respectively 36.3% , 25.2%
and 28. 7% in the topsoil, and were 38.4% , 30.6% and 31. 1% in the subsoil. It showed positive correlations between root
C residual ratios and their C/N ratios, lignin contents, and lignin/N ratios, while performed a negative correlation between
root C residual ratios and their total N contents. This result indicated that root decomposition ratio improved with its N content
increasing. Soil microbial biomass C and soluble organic C contents improved significantly by 143% ~297% and 19.9% ~
118.2% , respectively in the maize roots addition treatments. It was concluded that considering the influence of N fertilizer ap-
plication on the nutrient compositions of crop roots, especially increasing root N content, the effects of long-term N addition on
the nutrient accumulation of crop residues and their decay and cycling in farmland ecosystem should be paid more attention in
soil C and N turnover evaluation.

Key words: nitrogen fertilization rate; root carbon decomposition; soil microbial biomass carbon; soil soluble organic carbon





