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Nutrient diagnosis of Fokienia hodginsii seedlings using DRIS
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Agricultural and Forestry University, Forestry Department, Fujian 353002, China). Acta Ecologica Sinica,2005,25(5):1165~1170.

Abstract : Fokienia hoginsii is a native and endangered tree species in Southern China, with great potentials in afforestation for
the region. The conventional cultivation technique for Fokienia hoginsii seedlings, however, has been challenged as demands
for its seedlings in afforestation escalate. The nutrient diagnosis of seedlings is a critical information that can be used for
guiding field fertilization. Using one-year-old seedlings, we systematically analyzed the method of Ihagnosis and
Recommendation Integrated System (DRIS) for successful seedling cultivations. DRIS was based on nutrient ratios instead of
isolated concentration value of each nutrient in tissue analysis and has been applied in several fields in China, United States,
and Canada (e.g. . forestry and horticulture) as an additional measure for diagnosing nutritional status.

In this study, we provided a comprehensive literature review on DRIS and the detailed methods for management
applications. Qur experiments were conducted in the greenhouse of Fujian Agriculture and Forestry University, located in
Nanping city, Fujian province of China. Qur study objective was to establish adequate DRIS norms for Fokienia hoginsii
seedlings by developing an index of nutrient concentration of leaves. The D-optimum saturation Design was use in the pot
experiment for three nutrients (N, P, and K). Seeds were sowed in March and samplings were taken from June through
December at monthly base-a major difference from previous studies that ignored changes over time. We successfully developed
DRIS diagrams and exponent norms for the species. Based on data from 100 leave samples, we found that the adequate ratio

among the nutrient elements were; N/P=11.4121+1. 4137, K/N=0. 50321+0. 1039, and K/P=5. 6168+ 1. 0604, with a very

high diagnostic accuracy of DRIS. The experimental results further indicated that short supplies of N, P, and K matched well
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with the actual quantity of fertilizers. Using seedlings in August, for example. we found that two norms were well matched
with a diagnostic correct probability of 90%. We also found that that DRIS results were not influenced by leaf age, suggesting
that the sampling time for DRIS can beat any stages from spring to winter. Clearly, the norms can be widely applied in
seedlings culture for detecting and managing nutrients needs.
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K2 R 2 R 124 4 (1) o+ M A o L A AX LAY
\. Independent Independent variable level (X))
B . £ B %, pH {8 5. 6. .6 .3 - -
?Hﬁ q& N:pH 1 5.6, 4 N 0.66g/kg. @ 2 N variable = BT 1
49mg/kg, B P 4. 41mg/kg, #H K 45. 70mg/kg. X1 (N) 0 0. 6379 1. 0733 1.8
1.3 R X, (P) 0 0. 3544 0. 5963 1.0
o0 0 O P Ak 3, SR - B A AR A B U5, 4 10 L 20 X (B 0 0.4962  0.8348 1.4
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Table 2 The series of D-optimum saturation experimentation of N, P, K (g/pot)

ib 1 [ #& Independent variable e E‘ﬂ? Independent vari;nhle
Treatment No. ) X,(N) X, (P) X (K) o Treatment No. X, (N) X, (P) X3(K)
- i 0 0 o 6 1. 0733 0 0. 8348

2 1. % () 1) 7 1. 0733 0.5963 0O

3 0 | y 8 0.6379 1 1. 4

4 0 0 1. 4 9 1. 8 0,354t 1.4

0 O 0.5963 0. 8348 10 1.8 1 0.4962 _
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Table 3 DRIS diagnosis parameter statistic table
I # ™ #H High yield groups fit ™ 7 Low yteld groups
~IE S — — = | . - ER
| | _ | 5 A _ N 5% R M 7z
Index WELAE S HE . e &2 {H D1 ¥ = o Ratio of
, Coefficient _ Coefficient .
format Amount Mean value Variance o Amount Mean value Variance o variance
of variation of variation

N(g/kg) 28 17. 342 0. 0920 0. 1749 72 1.6911 0.1854  0.2546 2, 0151

P(g/kg) 28 1. 5250 0. 0011 0.2175 72 0. 1376 0. 0019 0. 3168 1. 7525

K(g/kg) 28 8. 2190 0. 0227 0. 1833 72 0. 8134 0, 0612 0. 3041 2. 6972
N/P 28 11. 4121 4. 5195 0. 1863 72 12. 9867 15. 4681 0. 3028 3. 4250

P/N 28 0. 0608 0. 0003 0. 1908 72 0. 0813 0. 0007 0. 3138 1. 9681

N/K 28 2. 2068 0. 5795 0. 3450 72 2. 1311 0. 6684 0. 3836 [. 1534

K/N 28 0. 5032 0. 0243 0. 3098 72 0. 0331 0. 0379 0. 3652 [. 5618
K/P 28 H. 6168 2.5299 0. 2832 72 7.2354 10. 9851 0. 4581 t. 3420~

P/K 28 0. 1924 0. 0031 0. 2894 72 0. 1650 0. 0057 (. 4494 1. 8739

NP 28 0.2693 0. 0140 0. 4394 72 0. 2624 0.0102 0. 3849 0. 7298

NK 28 1. 4519 0.1535 0. 2698 72 1. 3506 0.2218 0. 3487 1. 4450

PK 28 0. 1269 0.0010 0. 2492 72 0.12.13 0.0029 0.4332 2. 8819

¥ 0. 05 1 K 0.05 Significant level
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The DRIS Diagnosis figure of Fokienia hodginsii seedlings
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Table 4 The N, P, K content and diagnosis index of Fokienia hodginsii seedlings in August

LHES N &R Pad Ka#

i

.

Treatment N concentration P concentration K concentration N _‘}Eﬁ © _ﬁﬁ K _%ﬁ i IR T
N index P index K index [Lack order
No. (g/kg) (g/kg) (g/kg)

1 16. 3 1.7 10. 3 ~—~7.54 2.42 5. 11 N>K>P
2 29. 2 2.0 7.8 21. 84 —0.57 —21.26 K>P>N
3 16. 7 2.1 7.2 — 8. 65 18. 21 — 8. 56 K>N>P
4 17. 9 2.1 17.7 —24. 56 —0. 03 24. 58 N>P>K
5 13.5 1.8 11.2 —24. 21 12. 28 11.93 N>P>K
6 19. 3 1. 4 11. 9 1. 38 —13. 87 12.49 P>N>K
7 21. 4 2.0 7.9 4. 42 8. 65 —13. 07 K>N>P
8 19.1 1.9 10.5 — 5. 20 4. 01 1. 19 N>K>P
9 21. 6 1.4 12. 1 6. 98 —17. 99 11. 01 P>K>N
10 26. 0 _ 2.12 8.0 7.53 7.72 —15. 27 K>N>P
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FTHE . SGRELFHEERR+2VE. BHEREERHT 0%l L.
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RILRE AN AR, BATRESBKTMLIN B S5 RERRESEEEE S HITLE. NTTE S

3.3 MWSMR-FTENTHERK.EH#HTERLCHN. LACHTRBOEREEAT. LFE SR BTN & 80 255 5 5
WL B X— TR LA RRAL . SR TR, X — B RE SR EBAM A EEIRIE, MR, A AR H ™%
Kot BN BT MR, BTLLE MR A BT 25 X — TR B 512 W, T 40 7 26 1 5L R
RIEZIEAREDTT.
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