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Leaf nutrient diagnosis of triploid Populus tomentosa with DRIS
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Abstract; Triploid Populus tomentos, widely planted in the north of Yellow River, is an ideal tree species for the pulpwood
and plywood with the characteristics of short rotation, fast growth, excellent quality and anti-disease. Fertilization
experiments with an orthogonal experimental design (L,4’) were conducted in Wei County, Xingtai City, Hebei Province.
The nutrients dynamics in the leaves of Triploid Populus tomentosa were studied with the application of Diagnosis and
Recommendation Integrated System ( DRIS) method. Based on N, P and K concentrations in the leaves of Triploid Populus
tomentosa from July to October in the 3™ year after plantation, nutrition diagnosis standards of DRIS graphic and index
methods were successfully established with high accuracy. The optimal N/P, N/K and K/P ratios were 19.116 +1. 270,
3.054 £0.289 and 6.356 +0.651, respectively. Diagnostic accuracy reached 80% with the analytical data in September
for return test. The nutrients requirement by Triploid Populus tomentosa was in the order of N > K > P, which was in accord
with the actual application rate of fertilizers. The optimal nutrients ratios can provide scientific basis for rational fertilization

and spreading of Triploid Populus tomentosa.

Key Words: triploid Populus tomeniosa ;leaf nutrient ; DRIS
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¥ \DRIS ¥ |l FHELYE | 1) B I 1 55 T ik B PR 2R

BBTIEARLE &5 2 i FE I Beaufils 2 H 19— et MMM E RS W k" AT SR E ST R [T 2
Wi, S SLAE R GT T AT 2R b, B B B AT SR, (RN S2 AR ) o AR 1% B R, BB S AR ) %
FIEFRICR MABX T SRUUF , EH P E RSN L H AL GE h i B B E RS " o DRIS 34K —
FhIeHt iSW T AR BB 2N BUS T B RIRCR  FEAOR L BRI E D L, A RARaE R LT
TR HAHE A R TR R RIS B A A R A E RIS WTE R LR

=B A RAEE ST R AR R, R B Sa, R 1 1 4K LI B 5 T 4R B BARUSORY , i 3K
BRI AW o WA X S = A5 1R A A TR R GE AR 0 38, 4R A\ AR A AT S5
S8 R LER AR TR, A SCE 22 i DRIS Bk xHENE =M RE a8 A &R
TRRHEAT THETE, LA 0 A AL 3R i =158 B A TA = B4R BB BRI .
1 #R57EE
1.1 5o

R AL T LB TR G BESRE A, B AL BN R4S 113°527 ~ 115°497 645 36°50 ~37°47", 355 A 1 -
1, JB FRRIRH KRG TR X% 4 F Mok & 584mm Ao 47, 88 76 B R Bk W 5 4R PR R G 13C,
&AM A)FHRE - 2. 30, W R <R - 19C, HHA 6 (7 A) FH<E 26. 9C, i i <l
42.5°C; AR 198d; 2247 H 1R 2574. 8h, H3RmAb s i £, H L b AP B MR IR 1o AR 4R 3%
TR AR Bt IR S BB Z .

F1 A5+ AR SR
Table 1 Soil chemical properties of experimental field

AHLT £ N &P £ K B N B P ALK
pH Organic matter Total N Total P Total K Efficient N Efficient P Efficient K
(g/ksg) (g/ke) (g/ks) (g/ks) (mg/kg) (mg/kg) (mg/kg)
8.36 7.79 0.478 0.54 12.74 50.36 1.98 66.44
1.2 REkrkl

BRI =B BB — TR HRA B x BB [ (Populus alba x P. glandulosa) x

P. tomentosa |,TF 2005 FEFEEM, #FTHEHN 2 m x3 m,
1.3 A%kt

M AEIREG R Lyo4” IE 3503, 35 16 S0 38, BEALHESY,3 IRE R, MK EREFE NE(REN
46% ) P B (G BERRES , Hooh P,0,5 12% ) (K AE(BRERER, Hrp K,053% ), (K 2),
1.4 jfemtE 5=

M 2006 SFFFHHIBAE 4 A A AR 2K 3/5 T
HEA  BEREABRAE — R PEREA 7 A Ak 8 2/5 1 Table 2 The factors and levels in the fertilization experiment
RIEHEA ;2007 EHEHE 5 2006 F58 2 AHR. AL  mz K (g/#k) Level (g/tree)

AN, FEA AT OB 445 — A7, OB 20 ~_Foctom L2 3 4
30cm, 7 ST i BEL B R RN E , 7 F48 5 ij}i;ﬁs - 0o e e
Y L o) S N X uperphosphate

Jﬂ{)&&%}? ’ HE*“I’%QB@?/\EPE ’ %Epgio ﬁéﬁ TR BERSN Potassium salfate 0 37.5 75 150

X7 IHEAE o TEAERTBR AT, M AE J5 B it K
1.5 HRASREE R Tr ik

T 2007 47 ~ 10 A4 A VIRER MBS TR AR, SRR X R AR A RS M. FIZR IR K e
MG 78 105°C R AT 30min, R/G7E 65°C T HERIEE , e M MARHALR AW M7 ik, BIVERR IR \ XUR
IK—IHIE R . M N JLERR AR E RAREENE , P K ST R ICP JU%E
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1.6 DRIS Efif ik H2x il

B 2 ARG B 3 i 5 O A A AR R o (RO A A K RAF I & SR B (L, I B e B 3R
Greedilc PR B SME AR B D v R AR EZE I 2/3 4% 473 Ao IR SR P AE X, FHFAT M Sk R
Mo ARTRp B i SME R, JOER [H] BOA-FBAR BE S K. PN IE] -S540 B 22 18] Y X S8 T A5 X, R IR 53
F i 3 A 18, P 45 B8 Sk m (g B oA g , 10 T Al ) o SMELZ SN 353 B8 A5 X, 3R IR 41
AR B Z 735 A _E B T R KRR
1.7 BEab s o3br K ER 2]

>R Microsoft Excel #E47 % AL 3-5 5041, FIH] AutoCAD #4722 o
2 HZR55H

DRIS 2 Wi J5 v A B A MR BAE PR , A SCROX PR 7 6 B T =5 R B B E R LB MBS, BH5
KT ~10 A5 PrilE s g A NP K STR BN , & =5 AE A% DRIS EFR2WitriE. U
M= RBR ) 7.10,12.15.16 AL H i 74, AR A B 074, m = AR = H e 45 R a3k 3 Pim.

*3 3 F£L£={EEEQH DRIS LK SH S it&
Table 3 Statistics of diagnosis parameter for 3-year-old Triploid Populus Tomentosa with DRIS

Syt 774 High yield groui)s {&7=4H Low yield grou_ps A
mdex W M gk e BRREC g g gpy  PREECREREC g
format Amount Average Variance Stm.]d?rd Coefﬁ.cu?nt Amount Average Variance Stat?de}rd Coeﬂi.cu?nt variance

deviation of variation deviation  of variation
60 24.417 3.758 1.939 7.939 132 21.620 9.799 3.130 14.479 2.608 **
P 60 1.285 0.015 0.122 9.531 132 1.113 0.042 0.205 18.413 2.800**
60 8.126 1.295 1.138 14.004 132 7.818 1.867 1.366 17.477 1.442
N/P 60 19.116 3.629 1.905 9.965 132 19.600 7.341 2.709 13.824 2.023**
P/N 60 0.053 2.560 x10 =5 0. 005 9.546 132 0.052 3.491x10~5 0.006 11.362 1.364
N/K 60 3.054 0.188 0.434 14.197 132 2.870 0. 666 0.816 28.435 3.543**
K/N 60 0.334 0.0022 0.047 14.043 132 0.367 0.0055 0.074 20.208 2.500 **
K/P 60 6.356 0.955 0.977 15.375 132 7.119 2.061 1.436 20. 166 2.158**
P/K 60 0.161 5.887x10* 0.024 15.070 132 0. 146 9.951x10 % 0.032 21.606 1.690 **
NP 60 31.457 20.898 4.571 14.532 132 24.418 42.911 6.551 26.827 2.053**
NK 60 199.125 1307.508 36.159 18.159 132 170.101 1860.950 43.139 25.361 1.423
PK 60 10.480 3.997 1.999 19.077 132 8.787 5.350 2.313 26.323 1.339
* % 0.01 P E/KF 0.01 Significant level
2.1 =f%kEEH DRIS EffEE LK %4 DRISEESH
PR SR A 7 Z LR A 3 AT R M Table 4 DRIS important parameter
A DRIS WTEESH (23, R4 H D AMN  rx qug R K
N/PN/KK/P, HUEATABE S GABEGAI A N, hleclomat Avemge SO0 O
P K JCE W E A L ETEE 45 0 :N/P =19. 116 N/P 19.116 1.905 9.965
£1.270;N/K =3.054 +0.289;K/P =6.356 +0. 651, VK 3.054 0.434 14.197
FIRSERA T NP K 6% B = R 1A KD, = e o o

B ZAAFIARXT U , XA B fa 41\ DAy 25—l
TLRIT B Z TR B IR TR F AR UOF o
2.2 DRIS $8% B TS Wibn o ) il &2

DRIS 1580 R A YR B IR EREE . SRS EX —J0R, RIS X EB R
PN BAEBL MO R, IEFE BRI YN X — U R TEBRE BN, AT R, B 2L H, HHBNF
BHEGE TN, MERZTR S MG R TN FEZH  BHA—ERAATEE . HIURE KA F
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1 R P 5 D 6 00 0 T 2 BB B, i TE B NP
DRIS 580t £ 141 1E 8L 5 {5 14 %, BT A TC 2 93680
Y HE R BB, W T2 2 MR AT . B
(AT TE 2 ) DRIS $ 809 BORR S

LW N P.K 3 Fi G BT 9 DRIS 35 %00+ 55 4
A2

EB(N) = [f(N/P) +f(N/K) 1/2

B/B(P) =[ -A(N/P) -f(K/P) ]2

$EB(K) = [f(K/P) —A(N/K)1/2

HA.f(N/P) =100[ (N/P)/ (N'/P") -1]( 24 N/
P> N'/P', B N/P (52 ME > bRfE(E) , 8% F(N/P) = 6376 P4
100[1 - (N/P)/ (N'/P") ] (24 N/P < N'/P’ BpsZiil{E
<ARUEMED) HoAb IR B P R B BB . AR R AR
T HE AL TR 4 S0 T H TR, BT DR
WA B THPREL . M BRI
Bk, $EBOBA , BB SR AR A
2.3 DRIS BAE=RKE M B SR R

ABFIALH THEH RS0 O F 40 A B B 25 AT AT T o 05 3R 1O B T AR T A 95 2K
FUARBORI R BRI, ISR N 455K + P 3550 + K 3580 =0, 03K 5 FiR , 47 3 MBI RBRNE, B0

SERTAR, IR ISR S X ER A ) RS B

AN PK T HHE AR K6 4 A B W 4 R, 2 S 8 MO AR HEE T T S IR R A B0 o 403
1 5% R HAET AR, BB AR F H N > K > P A0HE 2 Sy /B SPAEFEHE RO AL 3, ECAB BV N > K >
PLANEE 3 4 JoBls BPIEHE AT, BRI N > P> K A HE 5 S /B SR AL, EE R R <P > N
> K AHE 6 g/ B T ST HOAL B, LTIV 0 P > N > K A 7 S /b B8 T JE BB 1 A0 8, LA O
FEl P> N> K AbHE 8 /B, B RBERIALE, BRI F WK > N > P 4bHE 9 S R BA, DB b B,
AWK E N P > K > N L0HE 10 bRk, R A S 00 HE, JUE IR F P > K > NG AL FE 11 K/ BBk,
R AR B IR T N K > P> N ANEE 12 g R R B, D R EE, LB IR T 4 : K > P > N; 4b
13 W R BA SR, B F N P > K > Ny A5 14 /85, R R AR, ERWKFE R K >P >N,
REBE 15 g/ BeAR B, R R AAL R R G K > P> N A0 16 940, B B B HOAL 38, L8 A
WHFHN:K>P>N,

M ERGEIRACTE B TAEHE 914 N FITEZ AL S 1WF45 5 th B0 T — B 22 40 ( Hh 0 22 50 B 7T i 2
R SR 2 A TRE) ALK RE S ER . MEERRESRRE , SRKE AL
A 34T 22 o o A 2 I AR A, e WA 280 G0 57 5 L B 40, 3 T B S MA o 3
SYTER TR AR B B ATV 5
3 sREite

DRIS £ W3 2 Beaufils 283 20 A4ERIBFIE 3 th AW E L Wit o SR IF EE IR T 0k RS 40K I
S SR IS0V BE 00 E (BRI 45 5 o TR OO 7 T30 W 45 SRR 32 SR R B 3 52 B B, 2 W G
TE Bt E DA B I B B 7 o Beaufils ZE474 AR T 1 SR 5 7o IR 72 O 32 40 4346 B5CH , 5% TS P2 4L A
= ALV B THI M T2 K2 s RN, RIS 4LH0AR MR B R R ME R 4LK, BHITE M
e L b B 40 TG 2 W BT P45 TR BT B 35 5 2 IR B F PR B0 A R M4 — S6 022 19 34 5
HE A RSB R, TR S TE 2 O L BIRRRR BB SYC , it & DRIS fsEA P2,

N/K

B 1 =fREEBMN A E TR DRIS LHTIA
Fig. 1  The DRIS diagnosis figure of triploid Populus tomentosa

leaf nutrient
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RS 9 AR ELERAN R FORERSEIEHR

Table 5 The leaf nutrient content and diagnosis index of triploid Populus tomentosa in september

=}

Tﬂ:fn:lt N coljlciﬁlfation P coiciﬁl}fation K colicﬂei}fation N ?E‘&SI P *Eﬁ K ?E‘ﬁ ALY
N index P index K index Lack order

No. (g/ks) (g/kg) (g/kg)
1 17.00 0.81 9.08 -22.09 15.76 6.33 N>K>P
2 17.80 1.10 7.34 -18.19 10.42 7.76 N>K>P
3 17.98 1.00 7.56 -13.38 -1.50 14.88 N>P>K
4 17.80 1.13 8.80 -31.45 4.78 26.67 N>P>K
5 22.34 1.24 7.85 -3.66 7.53 -3.87 P>N>K
6 23.44 1.09 8.31 4.71 -10.08 5.91 P>N>K
7 22.34 1.19 9.24 -10.14 -4.95 15.09 N>P>K
8 22.16 1.22 6.81 3.22 13.93 -17.14 K>N>P
9 23.89 1.06 7.05 15.40 -6.56 -8.84 P>K>N
10 23.96 1.11 8.04 7.70 -8.57 0.87 P>K>N
11 23.83 1.22 7.24 7.46 6.53 -13.99 K>P>N
12 25.34 1.29 8.46 3.47 0.81 -4.28 K>P>N
13 23.79 1.04 8.13 9.39 -14.60 5.21 P>K>N
14 23.69 1.12 7.82 7.49 -5.89 -1.60 K>P>N
15 24.95 1.20 7.14 12.96 3.39 -16.35 K>P>N
16 26.64 1.34 7.13 13.49 12.29 -25.78 K>P>N

N TR X ERESH BN P RG KB IR KM R R B BE . RIEARAR M B BT
EIREE I R R AV AL, AT B G, TR A SR A T 2 AR R R A R AR
HER&TFHNTELULRNAT ZERBEE. RETEHEHERBESRRGE N ERZSH . &
JE TR P B RS R IIE e 22 B S R Dy S B L B2 I v

AXERZRAU =GR T B ENREE 3 47 ~ 10 A0 & AL AL B A 37 20 ST R W IR, il %E T
DRIS B2 Witni, UG T8 = M2 EM % . DRIS S Wi =5 K E AT NP K BFRTRKERE
HAETE 4350 :N/P =19. 116 £1.270;N/K =3.054 £0.289;K/P =6.356 +0. 651,3 /™ Eb{H 70 B 1 LL A
B HA R R BRGSO, DU = A AR AR N K (75 SR AR R, X 5 = A5k £
EE A R Sa MM SE R AT & o A7 ~ 10 A=A 5 NP K 234 EH % T DRIS EIff ik K&
TRBUEEFRCWIIRIE, I 2% A MR TR K BE AT UKL R, S5 R RIS WO BEBR o LASIBTRG BE 5 = 1Y)
9 A& R G, HTL W TR, 45 R 5 LR ER LB & , S EFFIAE] T 80% KA b, MHEAE
AR KE 3 FEFAERBEBHHAR NP KITTRFTRKFN:N>K>P, X E5=FERBEAHT FEF
DRIS 245 —B.

H1 T DRIS ¥4 LA IR0 TR HUAE N 164K , 76 H R A5 T, A8 37 o0 3R (7] i i v 256 [7] e 1 EL A 552
ELBIAE LG , #R AT R L LU Bl AL TOE B VuBE N, 5 5 S B WIRZE . 2R, DRIS LT R4E+ N.P K LR
B AT BB 3 P 3R 20 A R B A S FR TR I = B RS AL . S HAARR B SRS W 7 A4S
AR, B AR E AR S BTE 3T e A R AR DAR RS T AR
AR
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