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Nutrient Diagnosis of Casuarina equisetifolia Seedlings Using DRIS

YE Gong-Fu' GAO Wei'" DU Lin-Mei® LU Chang-Yi® LUO Mei-Juan'

(1. Fujian Academy of Forestry Fuzhou 350012 China; 2. Jurong Secondary Specialized School Zhenjiang Jiangsu
212400 China; 3. College of Oceanography and Environmental Science of Xiamen University Xiamen 361006 China)

Abstract: Using one-year-old Casuarina equisetifolia seedlings which are the main planting spe-
cies along the sandy coast of southeast China and ternary quadratic rotary recursive fertilizer
design of N P and K two different output types were divided based on real differences in
biomass. Further by the data of N P and K nutrient elements contents of the seedlings nutri-
tion diagnosis was analyzed for C. equisetifolia. There was an obvious impact of proportioning
fertilization on biomass accumulation of C. equisetifolia. The optimal solution of seedling outputs
was 19.84 g per tree and the respective quantities of fertilization were 0.329 g per tree for N
2.298 g per tree for P and 0.154 g per tree for K. The rational scales of ratios among the nutrient
elements were P/N=0.3174+0.1302 K/N=1.1010+0.506 K/P=3.5564+0.5075. Application
of examples treated by ternary quadratic rotary recursive fertilizer design confirmed the diagno—
sing accuracy and list sequence of nutrients demanded through DRIS( Diagnosis and Recom-
mendation Integrate System) .
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( Diagnosis and Recommendation Table 1 P:fytsr:(;acla)?:grifnheenr?f;: properties
Integrate System; DRIS)
s N P K N P K
pH Total N Total P Total K Efficient N Efficient P Efficient K
(g/kg) (9/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg)
4.31 0.751 0.144 0.583 12.287 0.46 17.783
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( Casuarina equisetifolia) Table 2 Three factors and levels in the
fertilization experiment ( g/pot)
v Independent Independent variable level ( Xy)
variable -1.682 -1 0 1 1.682
X;(N) 0 0.19 0.46 0.73 0.92
o Xz(P) 0 0.81 2.00 3.19 4.00
X3(K) 0 0.11  0.26 0.41 0.52
DXy o
Note: X, is the fertilization amount of the corresponding
. nutrient element for this level.
DRIS 1.3
7-12
° 12
1
1.1 N
2010 6 4 ( Casuarina .

equisetifolia) LY/T12714999.,
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3 NEEN P/N > p/n f( P/N) =
Table 3 Three factors of ternary quardratic regression
rotational design for N P and K fertilization (M _1) x 1000. P/N < p/n
p/n c.v’
Independent variable Independent variable
Treatment P van Treatment P aak flP/N) = (1 —M) Xi‘l 000 cV
No.  X,(N) Xo(P) Xo(K)| NO-  X,(N) X(P) Xg(K) P/N] ~ C.V
1 1 1 1 11 0 1.682 0 °
2 1 1 -1 12 0 -1.682 0 2
3 1 -1 1 13 0 0 1.682
4 1 -1 -1 14 0 0 -1.682 2.1
5 -1 1 1 15 0 0 0 . .
6 -1 1 -1 16 0 0 0
7 -1 -1 1 17 0 0 0
( 4) 12
8 -1 -1 -1 18 0 0 0
9 1.682 0 0 19 0 0 0 ’
10 -1.682 0 0 20 0 0 0 y=46.833-72.895x,-9.212x,-57.517x, +
9.357xX+0.198x:-51.701 x5+
1.4 DRIS ! 2 ®
DRIS 19.678x,x,+139.95x, x, +11.906 X, X; -
4
Table 4 Biomass of C. equisetifolia under
3 different treatments
° 2 _ (g/ ) (o/ )
DRIS Treatment No. Biomass of each organ Total biomass
N.P.K Root Stem Leaf
1 1.9 2.29 11.19 15.38
DRIS 2 1.46 1.45  8.92 11.83
o 3 2.11 3.1 14.47 19.68
4 1.2 1.4 8.58 11.19
DRIS 5 1.45 2.07 11.22 14.74
0 6 2.01 2.6 13.41 18.02
. 7 1.81 1.56 8.23 11.6
8 2.67 4.14 19.24 26.05
° 9 2.87 3.94 20.67 27.48
10 1.99 2.25 12.7 16.94
DRIS 1 2.94 3.83 21.7 28.47
12 1.77 1.75 10.05 13.57
° 13 2.64 2.12 12.96 17.72
P/N.K/N.K/P 14 1.84 2.58  11.33 15.75
DRIS N.P.K 15 1.94 3.21 15.08 20.23
e 16 2.55 3.28  16.91 22.74
DRIS : 17 2.83  4.08 18.23 25.14
N _ —f(P/N) —f(K/N) . 18 2.79 3.67 17.57 24.03
- 2 ! 19 2.6 2.82 15.29 20.71
20 4.04 5.76 26.34 36.14
p =f(P/N) - K/P) .
2 ki
K :f(K/P) +f(K/N)o
2 X~ Xp~ X,
f(P/N) .f( K/N) .f{ K/P) 19.84 g/ NN

f P/N) : 0.329g/ .2.2989g/ .0.154g/ .
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20 0.1302; K/N=1.1010 = 0. 506; K/P = 3. 5564 +
8.9.11,.15~20 0. 5075 ( 1)
2.2
P/N 0. 4477 ~
N( g/kg) .P(g/ 0.5779 P N ;
kg) .K(g/kg) .N/P.N/K.P/K.P/N.K/N.K/P.  0.5779 = N . 0.0569 ~
NP.NK.PK N . N 0. 1871 N P ;
0. 0569 N P ; K/N 1.6160~
5. 2.1130 K N ;
. 2.1130 K N ; 0. 0890~ 0. 5950
P/N 8. 2696 K N ; 0. 0890
; N K/N K N ; K/P 4.0621~4.5713
3. 4349 ; N K P ; 4.5713 K
K/P 3. 6201 o P ; 2.5415~2. 9489
P/N. K/N. K/P  DRIS P K ; 2.5415 K P
( 4. . 3
2.3 DRIS
DRIS 2 3 o
P/N. K/N. K/P 3 2.4 DRIS
2/3 4/3 DRIS
+« ~ 3
3 P/N=0. 3174+ N. P. K 6.
5 DRIS
Table 5 DRIS diagnosis parameters
High yield groups Low yield groups
Index Ratio of
format Mean Star?dgrd Coeffi.citfz-nt Variance Mean Star?de.lrd Coeffi.cie.;nt Variance variance
value deviation of variation value deviation of variation
N( g/kg) 1.3553 0.7374 0.5441 0.5437 0.5939 0.239%4 0.4032 0.0573 0.1054
P( g/kg) 0.3185 0.0991 0.3113 0.0098 0.3530 0.1331 0.3770 0.0177 1.8061
K( g/kg) 1.0611 0.3125 0.2945 0.0976 0.9827 0.2923 0.2974 0.0854 0.875
N/P 4.5922 2.9266 0.6373 8.5648 2.14241 1.6679 0.7785 2.7818 0.3248
N/K 1.3130 0.7884 0.6005 0.6216 0.6143 0.2490 0.4053 0.0620 0.0997
P/K 0.3029 0.1042 0.3441 0.0109 0.3575 0.1161 0.3247 0.0135 1.2385
P/N 0.3174 0.1954 0.6156 0.0382 0.7917 0.5620 0.7099 0.3159 8.2696"
K/N 1.1010 0.7590 0.6894 0.5762 2.1396 1.4068 0.6575 1.9792 3.4349"
K/P 3.5564 0.7612 0.2140 0.5794 3.2302 1.4483 0.4483 2.0975 3.6201"
NP 0.4235 0.2218 0.5238 0.0492 0.2038 0.1230 0.6037 0.0151 0.3069
NK 1.4061 0.6906 0. 4911 0.4769 0.5861 0.2613 0.4458 0.0683 0.1432
PK 0.3366 0.0989 0.2938 0.0098 0.3566 0.1723 0.4832 0.0297 3.0306
*:0.05

* 1 0.05 significant level.
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KN N -0.1379~0. 2854
KIP fl K/N) 3(6.4167)
45713 K 2. 6488; 1.2.8
2.5891. 2.5372, 2.5960 K
2 0.9409. -0.5619. 1. 6306; 1. 3.
8 K

. ; 2 K 2
; f(K/

N) -0.2585~0.24 K

—-0. 3791~0. 4405

1 DRIS °
Fig.1 DRIS diagnosis figure of C. equisetifolia f K/P)
f( P/N) 11(-5.0381) P 3.0346. P
3(9.0267) N -7.7217; 3 5.0729 3
2(6.1439) N —4. 3405; P
5 1 12 P -3.2048
3.9896  3.4559 N ; L K/P)
—-2.9231 —3.0225 N - 0.5111 ~ 0.8808 P - 0.6801 ~
. : 0. 1893
fl P/N) -0.0979~0. 0358 N °
6 DRIS
Table 6 DRIS diagnosis of C. equisetifolia seedlings
N P K
Treatment No. FOP/N) FOKIN) FKIP) N index P index K index Lack order
1 3.4559 2.5891 -0.7073 -3.0225 2.0816 0.9409 N>K>P
2 6.1439 2.5372 -3.6610 —4.3405 4.9024 -0.5619 N>K>P
3 9.0267 6.4167 -1.1190 -7.7217 5.0729 2.6488 N>K>P
4 0.2103 0.2489 0.0549 -0.2296 0.0777 0.1519 N>P>K
5 3.9896 1.8566 -2.5893 -2.9231 3.2895 -0.3664 N>K>P
6 0.8275 0.0175 -2.4723 -0.4225 1.6499 -1.2274 K>N>P
7 2.0008 0.3610 -3.8882 -1.1809 2.9445 -1.7636 K>N>P
8 2.2447 2.5960 0.6653 -2.4204 0.7897 1.6306 N>P>K
9 -0.1020 -0.3381 -0.8860 0.2201 0.3920 -0.6121 K>N>P
10 0.0908 0.1587 0.1158 -0.1247 -0.0125 0.1372 N>P>K
11 1.0373 -0.3426 -5.0318 -0.3474 3.0346 -2.6872 K>N>P
12 -1.7686 -0.0321 4.6409 0.9004 -3.2048 2.3044 P>N>K
13 -0.0073 0.4358 1.2811 -0.2143 -0.6442 0.8585 P>N>K
14 1.8101 0.4610 -3.0136 -1.1355 2.4118 -1.2763 K>N>P
15 -0.0979 0.1665 0.7144 -0.0343 -0.4062 0.4405 P>N>K
16 -0.1325 -0.2471 -0.5111 0.1898 0.1893 -0.3791 K>N>P
17 —0.3998 -0.1503 0.4737 0.2750 -0.4367 0.1617 P>K>N
18 0.0358 0.2400 0.5246 -0.1379 -0.2444 0.3823 P>N>K
19 —-0.4930 -0.2585 0.3696 0.3758 -0.4313 0.0556 P>K>N
20 -0.4795 -0.0913 0.8808 0.2854 —-0.6801 0.3947 P>N>K
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