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Abstract

With Syzygium samarangense as the research object and based on the field experiment, hyper-
spectral reflectance was measured by CropScan MSR16 in leaves of 5 and 6 years’ Syzygium sama-
rangense. This study has adopted stepwise regression to analyze the relationship between the
original spectral reflectance and nitrogen concentration of in the leaf blade under different nitro-
gen levels to determine the sensitive wave bands and to build the model based on the original
spectral reflection. Finally, the best estimate model has been attained after optimizing and testing.
The results showed as follows: the sensitive wave lengths of the original spectrum under three le-
vels of the content of nitrogen are 510, 560 and 1200 nm, and the correlation coefficients are
0.888**, 0.873**, 0.997** respectively. The quantitative monitoring model between different level
of the content of nitrogen and the original spectrum band has been established with stepwise re-
gression analysis and checking. Ultimately, the best prediction model is Y = 0.63 X1200 + 4.104. The
research results will provide the theoretical basis for nutrition diagnosis, condition monitoring
and yield estimation of Syzygium samarangense.
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1. 5|

B A 55 (Syzygium samarangense (Bl.) Merr.et Perry) #H T A G s b 75 08K, SRS IEE
HEERMIERERT, EFERPAW, HT4RTE, EZMEEFRNERRERKR, FBOERMAZE, &l
W 2~3 RAFRE RGN T RIE—E =&, N AR RICL B S Ml 1k K E7E RIS H L. R,
S R T M 0032 55 A 5 SRR R e 1) 2603 78 IR V00 AT i 5 i S 5 R IR 55 A s o V) 75 22
R IR R BT o B R A RS TR LA I, AT ATRAME S E I I T AN 2, R A P
RSB AANE EAGIR B A TR SCRR[L]. HRT Y T B T L S A I S n (MR R 8 37
SRR, BN EF BT TORENTTT: A AE[2] L 2120 A1 1120 nm AR R G B AR — B 2
G EE SR EAERMER R, HE TR, TRINME S SSNMEAE A 80%; Osborne %5[3]
W FCAE DR N S R TN AE 2 Ao ek B, (2 B 2R AN R LR 0 B A /) o R S5 [4]42
I A — A ZE (AR B FE 2 NDVI B R 2 it 8 & s A B AR e 1 TR SRS [5] 700 1 K FE Tt v
A —I i S okl MRS EE. WA R LARIEMN T SR E A, #LT
R RS EMEAME; T EE[6]5F Fi R I el s R 5 & A & AE 820~1100 nm % Bt R AR B
1EAHSS, 7E 1150~1300 nm B 2 2B ARG Ji Ja KSR [T SR R WIKAE M - Ryir/Rreq 18 B8 it 2205 (1)1
DR, WAEEE Ryir/Rres [EAEAN R BALEE T HEAAAL . 18 S ARAE[S]IE T 2 TR HERFIE RS K I Ress
I SEUE S R B BA MR« BRI 20 25 (91 H AL £ AP RIS 6 I B Reo/Reeo M LU AR 5 B4 e 2 1 L
MEBREREY AR, EREN 7 AKREESERREFRIN; EEF[10]%ES RNIR/Red 51 Fr & & & i
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SEAGINAER, 2 Bl o M ANSGAIE, ST AR ARG ORI R R & AR TOKAE & AT AL & Ja A5 0
HAR RSN ENE, WTHHT TORAFE T R TR ERRE R eE. BT B AR DS RAE
REER N R RO S E AR, HBEPETOK, KR DR R L, T % K
T o AHE TEE I AL T R BOCHE S R HEE I AR SRR, NS A8 R
fEE A A e TR I B B 3R S RS AR

2. 5 HZE
2.1, I MHE R

iR T 2015 £ 1 H 9 H 3 2016 4F 8 H7E BRI EF At AL (FHYL 8L, 19°00'32.3"N, 110°14'06.2"E)
BEAT o 1ZHBIX 8 T Ay 2B SRR SR X, AP AR 24°C, PR E 2072 20K, AP
H A 2155 /NN, AE-F R kg BN R 118.99 TR, AAETRES . ML (L ) 4 24 R
%, WECN 3 m, BT 5~6 N1, BRATEEN S mx 5m, bk, 3 pH E N 3.89, AL S
#921.02 glkg, LIEAKMEVER . A ROBEAE RS B0 62.7. 24.864. 71.45 mg/kg, AR THAE,
itk .

2.2. B RL BT S

ARIGW 5 MEEE, FEALX At WANLEHLECENPKM, N4). 50%A HLICHLACHE (50% NPKM,
N3). b HAPUIEM, N2)&E. Hfg i IL(NPK, N1)FIAGEE(CK, NO)5 MAbBEE, f34b# 15
PR, SIRER. NTRRME, ZRHF, A2 B EAT. S4B AE R L7 1. it AR kR
FIRZ(E N 46%) REBFERES (7 P,Os 16%) FIBREREN (% K,0 50%), FFE(FA ML 27.102%. N 2.03%-
P,0s 1.01%. K,0 1.05%).

2.3. BEYENE

gk JZ= G S JBUN %K H Cropscan MSR16 YGRS 11, 73 T IFAE AT« THAEI L 45 ARG £ U B
ToREAORFAE T HEAT GRS e, 5 B 1] 10:00~14:00, - RS £ o % S 45) 2 FL 1) S W0 4R S
PSR i 1.5 m, BEACEEINE 5 &, HOPRIEIE AL BRI R AE .

24. HRFRSME

SEME R, SRR M PO AEPUA TR ER 20 T, RN TR T,
R, BTHE, Wi, FRAIIRERENET 2R &8, ARSHNEi1].

Table 1. The experimental plan
#1LAEAR

Lb PR 5 N (kg/plant) P,Os (kg/plant) K,0 (kg/plant) ¢ (kg/plant)
NO 0 0 0 0
N1 0.2 0.12 0.2 0
N2 0 0 0 20
N3 0.1 0.06 0.1 10
N4 0.2 0.12 0.2 20
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2.5. BiEsbE

KF SPSS17.0. EXCEL2010 /% Sigmaplot10.0 4t it 4 A FE i3 B4 . 2015 4048 FH T 245, 2016
FEHHE TG .

2.6. REELW

K FH E B 138 2 5 2 RMSE (root mean square error), X A b AR )15 22 34T 48 4047
HARS 2% X 7K G S [ LR AL

3. ‘RS54
3.1. FRIEEKEFEEH RSB SENRE

M7 2 WA, ARMEEEES T A 2R G ERWBAR, MHEGRROENT 2R EER
SERIINR RN S o SRRy 2R BRI N2 > N3 > N4 > N1 > NO. A FIFER K 45 )y
ERE BN S RO TSR A

3.2. FRIERKENEZH FAIERFROER

SPEF M TR T, B 1SR, AEHEUKT T R B R R 7R R ok
Bt 460~710 nm X [A] A AN e 0 3 th 260, LR 7E KX 500 nm FIZL5EIX 680 nm 77 44 2 4R 3 1) 5k 2
WS B, R EOX AN B BAR ) SO ZE B TR s TAEZRDGIX 550 nm Ze 45 F1 660 nm e A5 4k R 1)
SREUR ST EL, LT RO, X5 TAE[12]. SER[13]. AR [14155 0 AR S R S RRAE— B, 7
760 nm~1100 nm L T — AP, ERXAFEEMN R R S RIBIN, RGN FIE G, X
SIS R4 R — 8. Bk, XAMFFIETS B (550~760 nm, 760~1000 nm)#S Al LA 25 X 73 A [
B ais 2 5. ST A B 1100~1260 nm.

TERT WG B, BEE EF MR AR R B &, SR Bk TEL0GBIIT £0 AN I8 X 34032 X 3)
M5 R G R ElGE B, IRER R EME E O RO R, B, A R E RS RS R
S bR, (EITZLAMEEL, BEE AR R BRI, S R R e A R T

33 EEMHRE£RSESFRIRAERGRBX TS

ML 3 AR HTEE R AT I, S 5 ] OB (460~760 nm) SN R AR R, 5 560
55 610 nm 4b AR 2 UGG R . 7E 760~1100 nm [A]FHOC R EIYTE 6.42~8.46 2 7], LL#FFE, Walburg
[16]5 0 03 W20 BOG G /& M AN AR ) 8 S S BURR K X3, 2% th Tk i 2R & & 5 M AR Eom
AW LS SRR AT AL B 32 AR OCE o JRAG G S S 238 5 B & S AE 1200 nm B A 2 IEAH R R R,
M9 A H ik 0.997.

34. EEMRASESHRRBNEZERNALR
TEFE 4 AR BT IRt b, XS A B & 'S R ek AT TS A, RIS R, [\
VA7 R AL 00 (Constant) FE A8 & 1200 nm B R, A S S R BB
Y = 2.629X 5, +4.104. )

A Q) H B 1200 nm BT R KR Z KA/ 0.01, fE e, FEE A 1200 nm JR455E
WG BN ARG SR Mg N, X5 R L ELE[6]WT UL SRR .
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Table 2. The total nitrogen content of Wax apple leaves under different levers of N
=2 AERELENEEHR2RAE

Ak S M &R L (g/kg)
NO 16.180e
N1 18.146d
N2 26.658a
N3 24.224b
N4 22.056¢

e RFENG R R AL B ) 2 7 I 5% (p < 0.05), BIZE Rk R KT-

Table 3. Correlation between the leaf total nitrogen concentration and the spectral reflectance

3 EEMAR2RIESRECERFRBAXM

N nm 460
Pearson % 1 —-0.672
Sig. (2-tailed) 0.214
N 5 5
N nm 810
Pearson /% 1 0.824
Sig. (2-tailed) 0.086
N 5 5

nm 510
-0.837"
0.077
5
nm 870
0.728
0.163

5

nm 560
-0.973"
0.015
5
nm 950
0.705
0.29

5

nm 610

—0.319

0.012

5

nm 1100

0.846

0.071

5

nm 660 nm 680
—-0.319 —0.863
0.601 0.059
5 5

nm 1200 nm 1300

0.997" 0.807
0.00 0.099
5 5

nm 710

—0.855

0.065

5

nm 1500

0.353

0.56

5

nm 760

0.642

0.243

5

nm 1650

—0.313

0.608

5

VE: TRORALER ] 25 5k 5% (p < 0.05), TR ARBRIE) B k2 ik 1% (p < 0.01), BIERILEEAT, FTH.
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Figure 1. Changes in spectral reflectance of with Wax apple varied leaf nitrogen concentration
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Table 4. Regression analysis between the leaf total nitrogen concentration and the spectral reflectance

F 4 EEMRERSESHARSERNEASH

EIEER ¢ ek ks
5 A A B R AP, PP WK T
(Constant) 4104 0.785 0.014
nm 1200 2.629 0.116 0.045 1.000 1.000

P<0.05, YiHIRARBELEZE KT P<0.0L, BiHRAREELEZEKT

¥ 36
< RMSE =1.179 P
2 *
g n=24 A
.g 31 ¢ *
£ o *
] L 4
[=
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g 26 .
g .
i e
2 * L 4
g 21
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=]
£ o *
@ % *
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16 21 26 31 36
observed nitrogen concentration(g/kg)

Figure 2. The comparison of observed values with simulated values in 2016

& 2. 2016 FM A 2 A EVUESRIMELLR

35. REEL

A 2016 ALK TR TR AT TR, S A RLAOE B BL 1200 nm {1 SR 4606 T B S AR AH
FIAS BN R S S R ARBAE . 1] 2 AR RSN SAME R 11 kR, 1B 2 R 209 1.179
orkg, Vi A EIRRERY S A SRS, SIME S UM L A

4. WHgE5%ip

AW T FAVEY 6 2 22 BRI AR DU % 55 A4 B AE AR B A, 0B 7 A6 A8 S5 AN 5] A B K P
SRR E TR S G RO 00 R E 1T L B 460~710 nm A 2141 B 1100~1260 nm i
LIERAZA W, £ 760~1100 nm I T — NPT &, MK REIE 0.7 DLE, XS
B R BEREERIGIN, R R B WS, R iz BOGTE R 40 SO A 1 R e m DA A
BT S5 I R S A E AT BRSSO SO BRI, AR A A [ UH 4y
Hr, S5 L. 1200 nm o H AR B AR, BERONE IR ARIE T E AR K S R E R I b (1 B 34
THERMBARMYE, A AR RS L B AE, HTEY RS R . B R & Z A
R SN TR SR A ISR G BE RO, AR i R AR AT SO RAE I AR AL S RN A A R
SEVE, IX v G 18 BAE A F I SRR B A R — 58 B R ME[L7], T ASHE 78 B FL T A A SR A AT 1)
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xR, BEAREM TAREFWIIGES BEEIFRER S SRR, 18R 5 RSt 7T,
DN 55 8 A A I R B TR IR (1t 58 % A BB MR K 4

E&WE

WA ERIE GET AR ME SRR E R R E5HE)) (ZDXM2015002) 75 3.
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