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DRIS Based Nutrient Assessment of Phoebe bournei Leaves After Fertilization
in Two Different Lithological Soils
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Abstract ; Based on the fertilization response of Phoebe bournei planted in two different lithological soils, the
diagnosis and recommendation integrated system (DRIS) was used to provide a reference for the nutrient
management and balanced fertilization of P. bournei after afforestation. Seedlings of 2-year-old P. bournei
were used as test materials. A regression orthogonal fertilization experiment was set up with 3 factors (N,
P,K) on the soils formed by the development of slate (B) and coal-measure sand shale (M). The DRIS
graphical method and the index method were used to diagnose the nutrition of P. bournei leaves in each
treatment group of two different lithological soils and to divide the nutrient critical value ranges. The re-
sults showed that the best ratio ranges of P. bournei leaf elements were N/P=17. 713+ 2. 522, N/K=
2.939+0.406,P/K=6.088+0. 656 (in B); and P/K=0. 138+0. 006, K/N=0. 356 40. 044,K/P=0. 138

s B HI:2021-07-06 fEE HHF:2021-11-14
ESWMA : 5MAE 2 REH A A R R0 ([2016]5661) 5 s I BUMOE BHEE HE) 78 Y55 H ([2017]TGO1 %5,
E—EH BHRIE, BF5E T R H . E-mail :344291408@qq. com

* BARER B/ B LA R, BB E HOR . E-mail: gdwxl-69@126. com



144 PO LA B 2 4 37 &

+0.006 (in M) ,respectively. In the soil B, the order of nutrient requirements for each treatment was in the
order of P>>K>>N, the nutrient imbalance index (NII) of the low-yield group was the largest,and the im-
balance intensity was greater. Among them,the nutrients treated with B10 tended to be more balanced. In
the soil M, the order of nutrient requirements was N>>K>>P, the degree of imbalance in the low-yield group
was the largest,and the imbalance intensity was greater, but the nutrients in M12 tended to be more bal-
anced. According to the critical standard of DRIS index,the appropriate concentration ranges in B soil were
N=18.961—26.010 g/kg,P=1.032—1.577 g/kg,K=6.046—9. 709 g/kg. In M soil, the ranges were N=
20.050—29. 730 g/kg,P=1.152—1. 218 g/kg,K=28. 167 —9. 073 g/kg. The results indicated that B10
treatment was more beneficial to the growth of the P. bournei seedlings in B soil with the application a-
mounts of different nutrient elements per seedling of N:0 g« P ',P:6 g+ P ',K:5 g+ P ',and in soil M
they were N;12.5 g« P ',P:0 g+« P ',K:5 g+ P '. It would be emphasized that adjustment should be

carried out for the elements beyond the ranges mentioned above to achieve the goal of balancing nutrients.

Key words: Phoebe bournei ; formula fertilization; DRIS ;nutritional diagnosis; index method

Y/ = N [y IR A [ W N EE N
(SRA) . i& Wiiti I 5 4 1 (DRIS) | 3 J¥ f 25 1 43 %k
2:(DOP) (A 53 EFR 12 Wik (CND)A§ 4 Ff, Hig
W it A 2% 6 2 A DAy — S T A 400 5 55 1 0 1 ST 8
B, AL W 45 B A 32 MROR 5 R L i % DL R A A
M), R BA A € 7 5 P oC 22 00 R BRI [ IR R 0 bR o
AR R it R e, B2 4% 732 I T 22 BUR B
BEFRBW . WA (Phoebe bournei) Fakl )& , 3%
FE R, S R R 19 22 5 F A A
e N B R A AR — R e R
e R 8 28 A M ) Al R AE TR 2 X3 4 A L HL
F 0T Lok 18 A2 I8 4 i AR i =2 R S b 2%
BEOR S ARG SRR AL 22 SRR R AR A D
R WG, CR A A SRR IR B (TUSND 21 2
FF) R IS A0 TR B R P OG T E Ae AY BE
GE AR PR ATV SR AR AR B F D L 2k
PO A T o A S it AE A 2 AN R AN [l it FE Dy =X 1
Fe it AR A s 0 06 T e AR TR A
P14y - 9 A% A 4 it A ) 7 B S 3R A2 IR D0 F 5 ) i
UL [ B i 8 AR AS W A G, 25 I ) 3 v Y 57 At
SR PRI — 15 L, o R AT RE Bk T R IR A T B 4
IS EUE KA R, R X oK #E AT IR L W,
BRI ORTEA ] LA B % 3 7 R AL, AT
il 2 it AE T3 58 A BRAD FT B ORI R 9% 4 PR i
A A AR 22 SC EE L, Ol L AR IE ST DL 2 AR AR Y 1) A
HIARAE NI FEXF 4 16 2 FlOAS [R] 4 vk 4 8 1 kA7 )
Tl 1F 22 1t AR 56, IF R FH DRIS &I 3 L 18 50 5 3%
W R Fr 35 43 S0 [ o0 % T R A E
R TR AR 2 FRAS [E)A M 4 o R R
J¥ TG E S B 1 PR AN T 3RS R A BG L DA
S 0y 7 L3R 0 5 SRS, O AR AN ] - 4 28 A
ARCHL L AT RR 4 37 00 A BRI S 7 1 R ) g % U 4R

(RS AR AL RS S
1 #MHE5 %

1.1 RIe Hh iR

T Sy 5 M 4 Bt B T AR R X B R B A X
T 1 56 L, i PR B T 106°34'EL, 2634 N, -1y
T4 1 159 m, J& T 7 BT 1 0 L 0 A8 A, P 1
IR 15,8 CLAEREK R 1 229 mm , 457 B A1 XHE i
T9% L AEA K 271 d. Zu B 4100 a5 25 R 3k
W, o) A 7 R AP DU R R SR A R
B - AR, b AR RIE &L 1
SR A BN R D U RO . PR HORE AR S AR
T 5% 1] Aj i BRI 516 196 36 1) - 3 AR (LR T FR“ Al
TR R R UE R o B BB MY R
) AR A BN A ST BORN BN 4 Bt BH T AR R
X2 Fp R A RO+ ZE R, 2 2WE 20
em, IR K I TE R A Mo L 0 5 02 BB . 45
B2 M EHEEAK 5.0 m 38 1.2 m 3K 0.5 m AYK
PEREN , R R R 40 om, 45 A 1305 4 ME,
2 B A T A B R M TR < A A BT A A B
49,14 g+ kg ', & N2 8l g+kg ', &P 0.07 g-
kg ', K 12.59 g« kg ', 0f# N mg « kg ' HR
P 1.76 mg « kg ", #& K 2.32 mg » kg 'R
TAAIR 8 52.99 g+ kg ' A N3.32¢g
kg ', 2 P0.78gkg ', 2 K6.98 g kg ' B
fEN 52.69 mg kg '.AKP 2.32 mg - kg ',
K 77.83 mg+ kg ',

1.2 K H#

R A SN A MWL B A AR5 T A&
TR U R/ IR — By 2 4 A AR T OR
Jita JIES 7 P K S 44 7 BE (50. 4 £ 6. 84) em, - 2 Hb 2
(5.2540.74) mm, B KBNS E 2018 4£ 3 A I



Bal

Rl R 55 2 Fh AN [F] P 33 B i I 5 0 4 i - DRIS & 3712 145

A ARAERR AN 30 cm X 30 cm,
1.3 RWigit

2 Ptk B A HETT NLUPLK 3 & ik
A IE 2SR 58 K B 2k 15 A A FE, A 3 K,
BEANTA 10 BRI AR . S bRt A0 B 2 R R 3R
WA RHATIRITGR D R 2 Wit A it JE B
4350 6 A 20 HA7 A 15 H . 4 0 it IR & ok
Jiti N 5 1) 50 26 o it AT 5 =X BRAR 4 it T ) A7 1 AR T
JA R . 8 AR R NI JR 2 (N=46. 2%0) ;P .
YT AL PR (P, O, =16 %) ;K . K, SO, (K, O
=51%).,

1 E# N.P.KEZEPEERELETE

Table 1 Treatment scheme of quadratic regression orthogonal

fertilization experiment of Phoebe bournei ,seedlings

A ME (x,) PRGN CZ )

I{TE . e Zl(l\j, ZZ<P2£)3, 23<K2f>,
g- D g HD g HD

1 1 1 1 22.79 10. 94 9.12

2 1 1 —1 22.79 10. 94 0. 89

3 1 —1 1 22.79 1.06 9.12

4 1 -1 -1 22.79 1.06 0.89

5 -1 1 1 2.21 10. 94 9.12

6 —1 I | 2.21 10. 94 0.89

7 —1 —1 1 2.21 1.06 9.12

8 —1 -1 -1 2.21 1. 06 0.89

9 1.215 0 0 25 6 5

10 —1.215 0 0 0 6 5

11 0 1.215 0 12.5 12 5

12 0 —1.215 0 12.5 0 5

13 0 0 1.215 12.5 6 10

14 0 0 —1.215 12.5 6 0

15 0 0 0 12.5 6 5
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Table 2 Biomass distribution of various organs of P. bournei in two lithological soils g B!
w B HF AT A R
Bl 4.37+0.07g 5.77+0.091g 4.63%+0.09fg M1 5.54+0. 26e 11.94-+0. 59¢gh 7.6640. 47ghi
B2 5.540. 15efg 6.37+0. 3fg 5.77+0. 12fg M2 7.340.72¢ 14.35+0. 57efg 8.45+0. 44fgh
B3 5.47+0.07eflg 6.23+0. 18{g 5.440. 25{g M3 6.1£0.15e 11.340. 44h 6.140. 151
B4 5.03=+0. 15{g 4,740.21g 4.0740.12¢g M4 7.437£0. 18e 13.7+0. 26{gh 8.5340. 26fgh
B5 7.7840.29bed  10.440.67de 10.1540. 84cd M5 9.840.7d 12.77£0. 34gh 7.3340. 32hi
B6 5.88+0. 35defg  7.1£0.23f 6.33+0. 68efl M6 12.9740. 55bc 17.412£0. 68cd 11. 05=£0. 36bcde
B7 9.82=+0.45b 14.9740. 73ab 10. 28+0. 33cd M7 13.347£0.49abc  14.8540. 46defg 11.78+0. 34bed
B8 6.88+0. 54def 9.37£0.68e 9.42+0.56d M3 13.55+0.85abc  16.1%1.15cdefl  10.2840. 52def
B9 5.140. 21fg 4.9740. 23fg 5.540. 15fg M9 11.95+0. 56¢d 13.837+0.69fgh  10.28=+0. 55def
B10 7.11£0. 16cdef 11.4440.46cde  11.34=40. 52bc M10 10. 25+0. 81d 13.87=+0.65fgh 12.83=+0.76b
Bl1 9.77+0.64b 9.97=+0. 46e 9.25+0.46d MI11 14.2+0. 65abc 15.78=£1.06cdef 12.540. 74bc
B12 13.98+1.09a 15.640. 63a 12.85+0. 47ab M12 14.89+0. 94ab 17.12+0. 71cde  10.82+0. 74cde
B13 9.08=+0. 31bc 12.2840. 26cd 9.61+0.33d M13 14. 88+0. 98ab 22.00%1.67b 11.9240. 65bed
Bl14 12.4+0. 86a 14.3740. 83ab 13.73£0.19a M14 14.82+0. 88ab 17.95+1. 21c¢ 10. 9240. 68cde
B15 12.140.99a 13.3740. 89bc 9.96+0. 3cd M15 15.53+0. 7a 26.024+1.39a 15.24+0. 4a
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Fig. 1 Cluster analysis of biomass of P. bournei in different treatments in two lithologic soils
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Table 3 DRIS diagnostic parameters of nutrient elements in high yield group and low yield group (B)
e =9 fIK=41 n=6

A 5 5 R . HRRM , 3%&

-1 PRifE2E SD 7(7v</“/\o) T Vy T PR ifE2 SD Cv('ﬂ/;) H#EV, LV
N 22.486 2.644 0.118 0.014 22.437 1. 166 0.052 0.003 0.195
P 1. 304 0. 204 0.156 0.024 1. 337 0. 090 0.067 0.005 0.184
K 7.878 1.374 0.174 0.030 6.817 2.012 0.295 0. 087 2. 866
N/P 17.713 3.783 0.214 0. 046 16. 811 0.678 0. 040 0.002 0.036
N/K 2.939 0. 609 0. 207 0.043 3.517 0.924 0.263 0. 069 1. 609
P/K 0.168 0.028 0. 169 0.029 0.210 0. 060 0.284 0. 080 2.808
P/N 0. 059 0.016 0.270 0.073 0. 060 0.002 0.042 0.002 0.024
K/N 0. 356 0. 086 0.243 0. 059 0. 302 0.083 0.274 0.075 1. 276
K/P 6.088 0. 984 0.162 0.026 5.106 1.507 0.295 0. 087 3. 336
NP 29.074 3.716 0.128 0.016 30. 060 3. 387 0.113 0.013 0.777
NK 176. 848 34.614 0.196 0.038 154.003 49. 816 0.323 0.105 2.731
PK 10. 403 2.987 0. 287 0.082 9.133 2.816 0. 308 0.095 1.153

F4 BEMTERSFEMEAHAESRTE DRISEHSH
Table 4 DRIS diagnostic parameters of nutrient elements in high yield group and low yield group (M)
BrEH n=2 MKr=el n=13

HE 5 5 R 5 5 R v

Py brifE 22 SD CV(/O/\U) %V Ty bl 2 SD cv</ﬂ/\u> FEV, L/Vn
N 24. 890 3.630 0. 146 13.177 21.430 2.244 0.105 5.034 0. 382
P 1. 185 0.025 0.021 0.001 1.196 0.224 0.187 0. 050 80. 210
K 8.620 0. 340 0.039 0.116 7.752 1. 054 0.136 1.110 9. 605
N/P 20. 949 2.621 0.125 6.871 18. 491 3.483 0.188 12.134 1. 766
N/K 2.909 0. 536 0.184 0. 287 2.823 0.513 0.182 0. 264 0.918
P/K 0.138 0.008 0. 060 0. 000 0. 155 0.028 0.181 0.001 11.402
P/N 0.048 0. 006 0.125 0. 000 0. 056 0.012 0.211 0. 000 3.825
K/N 0. 356 0. 066 0.184 0. 004 0. 367 0.071 0.194 0.005 1.174
K/P 7.284 0. 441 0. 060 0.194 6.639 1. 150 0.173 1. 322 6. 809
NP 29.585 4. 924 0.166 24. 244 25.679 5.454 0.212 29. 744 1. 227
NK 213. 318 22.828 0.107 521.118 165. 414 23.006 0.139 529. 263 1.016
PK 10. 206 0.187 0.018 0.035 9.376 2.622 0. 280 6.873 195. 698
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Fig. 2 The DRIS of P. bournei leaf in two lithologic soils
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Table 5 N,P,K indices and orders of fertilizer requirements in different fertilization treatments of P. bournei

b3 S (N/P) F(N/K) F(K/P) N #6841 P 5% K 485 FACIGT AN A5 38 £ (NTD
i = 41
Bl 3.815 16. 740 14. 370 10. 278 —9.093 —1.185 P>K>N 20. 555
B2 6.847 48.558 37.921 27.703 —22.384 —5.319 P>K>N 55.406
B3 1.811 11.511 9.853 6.661 —5.832 —0. 829 P>K>N 13.322
B4 1.831 49.781 35.113 25. 806 —18.472 —7.334 P>K>N 51.612
B6 11.912 44, 800 39.773 28. 356 —25. 843 —2.514 P>K>N 56.713
B9 42,388 36. 831 9.708 39. 610 —26.048 —13.561 P>K>N 79. 219
Average 5.093 29. 088 24. 201 17.091 —14. 647 —2.444 P>K>N 46. 138
[
B5 2.242 15. 334 8.236 8.788 —5.239 —3.549 P>K>N 17.576
B7 7.437 19. 439 24. 396 13.438 —15.917 2. 479 P>K>N 31. 833
B8 8. 789 20. 278 21.400 14.534 —15.095 0.561 P>K>N 30. 189
B10 4.338 3. 141 8.177 3. 740 —6.258 2.518 P>K>N 12.515
B11 9.514 4. 467 14. 248 6. 990 —11.881 4.891 P>K>N 23.762
B12 12.520 24,915 15.238 18.717 —13.879 —4.838 P>K>N 37.435
B13 17. 617 4.268 6.837 10. 943 —12.227 1.284 P>K>N 24, 454
Bl14 6.947 19. 827 10. 122 13. 387 —8.535 —4.,852 P>K>N 26,774
B15 33. 286 0.472 16. 995 16. 879 —25.141 8. 262 P>K>N 50. 281
Average 11. 410 12. 460 13. 961 11. 935 —12.686 0.751 P>K>N 28. 313

+0. 044 ,P/K=0.138+0. 006, % T N 7K KF
K. P, [A B A b e A i 3% 40 o 40 0009 3 B
il }y :N=18.961~26.010 g/kg,P=1.032~1. 577

3 #wh5iti

3.1 #ig

ARG AE 2 FhAS TR 5 P 4 b %o [ A it A )5 45
AR DRIS & 3712 W ) 37 43 318 B [ 4 9080 43 O
P AR S IR 2 R R fECA 1
AR Y SR 0 R I S LG A 1Y F i Y
J:N/P=17. 713 +2. 522, N/K=2. 939 £ 0. 406,
K/P=6.088+0. 656, &K i #& i X P (1% 75 >Rk f2 &
KT K NGTERE R IO LA A (198 3% 00 % R
BB N P/N=0. 048 4+0. 004 . K/N=0. 356

g/kg, K=6.046~9. 709 g/kg; M R U144 L ) ff
M F 5540 043 B0 Bl - N=20. 050 ~29. 730 g/
kg, P=1.152~1. 218 g/kg. K=8.167~9. 073 g/
kg, i A E IR N7 98 B (NID J5 X A
B10 Al M12 7£4% [ Jiti A0 b B v 37 43 58 44 T SF i Rk
A, A B 455 AR AE 2 Fh oA [F) 1 458 b 0 75 I8 AL LA
FeUF R 35 43 5 H 4 S BV L, A BRI O N PLK
Jiti AL 5t A T4 5 3 [ Al R o0 Bb A B H Y
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Table 6 N,P,K indices and orders of fertilizer requirements in different fertilization treatments of P. bournei
Ak 3 F(P/K) f@P/N) SK/ND N 45 % P % K 45 %% AL A8 £ (NID
7= 4
M1 23.144 18. 505 4.707 —11. 606 20. 825 —9.219 N>K>P 41. 649
M2 5.367 12. 862 9.074 —10. 968 9.114 1. 854 N>K>P 21.936
M3 14.914 17. 966 4.796 —11. 381 16. 440 —5.059 N>K>P 32.879
M4 18. 787 14. 824 3.565 —9.195 16. 805 —7.611 N>K>P 33.611
M5 6.675 30. 178 37.740 —33.959 18. 426 15.533 N>K>P 67.918
M6 12. 255 19. 365 5.001 —12.183 15. 810 —3.627 N>K>P 31.620
M7 39.921 24,134 12. 395 —18. 265 32.028 —13.763 N>K>P 64.055
M8 17.906 5.641 27.070 —16. 355 11.773 4.582 N>K>P 32.711
M9 22.612 5.164 23.623 —14. 394 13. 888 0. 506 N>K>P 28.787
M10 14. 288 49.468 29.143 —39. 305 31. 878 7.428 N>K>P 78.611
MI11 4,336 23.570 21.107 —22.339 13.953 8. 386 N>K>P 44,677
Mi12 0.997 6.214 8. 304 —7.259 3.605 3.653 N>K>P 14,517
M14 21.013 5.252 22.686 —13.969 13.133 0. 836 N>K>P 27.938
Average 15. 555 17.934 16.093 —17.014 16. 745 0.269 N>K>P 40. 070
[0

M13 15. 424 1. 230 15. 320 —8. 275 8.327 —0.052 N>K>P 16. 654
M15 4,534 23.199 20. 560 —21.879 13. 866 8.013 N>K>P 43.759
Average 9.979 12.214 17. 940 —15.077 11.097 3. 980 N>K>P 30. 206

RT 2HEHLBEFRABEHAASSELEESR

Table 7 Ranges and grades of nutrient contents in the leaves

of P. bournei in two lithologic soils g+ kg !
S 40 A (B) JERB TUA (MD
IR N p K N p K
fop| 29.535 1.849 11.541 34.570 1.252  9.527
I & 26.010 1.577 9.709 29.730 1.218  9.073
i 22.486 1.304  7.878 23.288 1.249 7.974
P A% 18.961 1.032  6.046 20.050 1.152  8.167
ez 15.436  0.760  4.214 15.210 1.118 7.713
3.2 iFig

TR B R RS A R T Ay, TR
1) B Ak o S 5 ) 2 A M 1 B A M R R SRy
LAt MY = Z A BRI
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) B4 1 K 22 5 SRR R [R) Y - 39 880 1 R e s
{H - 48 vh 32 50 IR 1 o A B BB kb 78 R T T 5
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ANT) s F7 00 A R AS T AR D A RS R T 24 43t iy
i 22 5t PR A DU AS R R st W i R R R L AR
5838 3 %) R AR TR 2 B v R kAT DRIS B 3%
Wi R R AP DU L ] AR 7R o T R R
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BRI S R (AU e A R T R U 2R
BN P>K>N, 277 R E — i A RS
AR By oM R A 56 L [ Bt A T A b b - S 0 R

PR FR 50 By 2SR AR 23 0 A 3R 40k 0 7 AR B
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meniaca vulgaris) g5 H BAK™ 4 X ) 5 5248 F- i 5
BCONID ¥R T 72 4 WA e TR 4, 5 = 41
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B DA 2 A ) 5 1 3 1 ) AR 4% A 3 NTT (i T 75
L ACA AU R A DS 3 4 2L B9 AT Mo Ak
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o= o 5 S R A i IS T LE s i B1o, M12 4k
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