Bai 6 : Dong nang lwong trong hé sinh thai

I- Khadi niém can ban vé nang luong
lI- Nang suat sinh hoc:

I1I- Nang suat sinh hoc cla sinh quyén:

IV- Thap sinh thai va hiéu suat sinh thai :



I- Khai niém can ban vé nang lvong
Ban chat nang lugng trong hé sinh thai

Nang lvong: Luc tdc ddng tao ra su thay doéi - trang thai, ban
chat, vi tri - cia vat chat.

Nang lvong tac dong / kinetic energy ;
Vi du: dong nang, nhiét nang...

Nang lwong tiém thé/ thé nang / potential energy :
Vi du: Hbéa nang,

Ngudn nang lugng duy nhat cung cap dé sy song ton tai va phat
trién trong hé sinh thai, trén sinh quyén la nang lwong khoi dau
duwdi dang quang nang, tuw bic xa mat troi.






Do’n vij trinh bay nang lwong :

Joule: don vi thé hién cong, dién nang.
(joule lwgng nang lvong can dé nang khoi lwong kg Ién chiéu cao m).

watt = joule/sec.
Calorie /calo:
don vij trinh bay E trong khoi lwong vat chat/ hoa nang, nhiét

nang, quang nang...

1 Calo: nhiét lwgng cdn thiét dé ndng nhiét dé 1g nwdrc tdng Ién
19C ¢ 159C

Lengley = Cal/cm?2.



Cuwong do anh sang :

Biéu thi cho lvgng photon/ quang tlr / cGia cac birc xa trong
khoang anh sang nhin thay.

don vi do cwong do anh sang : nén /bé/ lwong dnh sdng phat
nhén duoc tir mét cdy nén chuén & khodng cdch 1 foot.

Lux : 0,1 nén - bd.

1 lux = 670 cal /cm?/ min.



Ndng lwvong htu dung :

2cal./cm2/min /
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Bién thién ndng lwong

Bién thién nang lvong trong ngay.

Bién thién nang lvgng theo cac vung dia ly

Bién thién nang lvgng theo mua.
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Sw chuyén héa nang lwong trong hé sinh hoc

guang nang

Nang lwong trong sinh khoi dwoc trao doi qua cac cip sinh vat
trong hé sinh thai, trong qua trinh nay, nang luong duoc chuyén
hda sang cac dang khac nhau theo cac tién trinh bién duwéng,
dam bao hoat dong séng cho sinh vat.



Suw chuyén hda nang lwong trong hé sinh hoc cling gidng - va tuan
theo céc qui ludt nhiét ddng hoc - nhu sy chuyén hda nang luvong
trong cac hién tuong tw nhién.

Vi du - héa nang --> nhiét nang ?
- hdéa nang --> dong nang ?

- hdéa nang --> dién nang ?

- hdéa nang --> quang nang ?




Tinh chat clia su chuyén héa ning Iugng trong hé sinh
thai tudn theo dinh luit nhiét ddng hoc cd ban:

Pinh luat 1: Trong tu nhién, E cé thé dudc chuyén hoéa tir dang
nay sang dang khdc”, ning luong dang quang ning chuyén sang
dang hda ning, cd ning hoic nhiét ning, nhung khong bi mat
di, cing khong dudc tai tao mai.

Pinh luat 2: Trong su chuyén hdéa ning luong tr dang nay
sang dang khac ludn c¢6 sy hao hut, hay nd1 cach khac hi€u
suat chuyén héa luén <100%.

Entropy ?



Thanh phan vo sinh Thanh phan hitu sinh

Thanh phan tu
dudong

Thanh phan di
duong

Sinh vat phan
giai

Thanh phan chu yéu Thanh phan thir yéu

So do khéi trinh bay cdc thanh phdn chirc ndng cta hé sinh thdi,



Khoéng gidng nhu su trao doi vat chAt mang tinh chat tuan hoan theo
chu trinh Kkin.

Su chuyén hoa ning lugng trong hé sinh thdi chi theo mdt chiéu ma
khong trd lai khéi di€m:

Ning lugng chuyén van theo dong — dong ning lucng.

Sy tOn tai cia sinh vat trong hé sinh thadi hoan toan phu thudc
vao ngudn cung cap ning lugng tir bén ngoai.

P61 véi sinh quyén, su song phu thudc hoan toan vio ngudn
ning luong duy nhat 1 ning ludng mit troi.



Lwong nang lugng tich Ity qua cac cap dinh duéng



I1- Niing suit sinh hoc:
Sinh khéi va ning suat cia hé sinh thai:
I1.1-Sinh khéi (biomass):
La tong s lugng chat song clia sinh vat do dudc trén mot
dién tich vao mot thdi di€m nhat dinh.
Pon v tinh:
-Trong luong (trong ludgng kho), hodc - nang luong: calo, Kcal
/ don vi dién tich hay thé tich.

I1.2 -Nang suit (productivity):
Ning suat 12 phan ning luong hoic lugng chit hitu cd dudc
sinh vat hap thu va tich lily trong mot thdi gian nhat dinh trén
mot dién tich hay thé tich nhat dinh.

Pon vi tinh:
Trong luong; sé luong; ndng lugng/ thoi gian/ dién tich,thé tich.




I1.2.1- Niang suit s¢ cAp — primary productivity
(NS ban dau, NS co s6):
-Phan ning lugng (hodc chat hitu cd) dudc cdc sinh vat sdn xut
tao ra va tich liy trong h€ sinh thai.

(1) Nang sudt so cdp thé — Gross productivity=PPg — (NS so
cAp tong sd, NSSC toan phan) :
- Phan ning lugng hoic chat hitu cd dudc sinh vat sdn xuat
tong hop dudc qua qud trinh sin xuat.

(2) Ndng sudt so cdp rong — Net productivity PPn —
(NSSC nguyén, NSSC thuc té):
- Phan ning lugng hoic chat hitu cd tich 1y trong cd
thé€ sau khi da trir di phan tiéu hao do ho hap.
-Tuong quan gitta 2 dai luong trén tinh theo cong thiic:
PPg =PPn + R
(Trong d6: PPg: NSSC tho, PPn: NSSC nguyén, R: ho hap)



I1.2.2 Nang suit thi cap — secondary productivity :

Luong chat hitu co dudc tich liy & cap cdc sinh vat di dudng (cdc
ddng vat) cua hé sinh thai.

T = Bt + Hh + NsT

-T Lu'ong thue an
- Bt: Chat thai do bai tiét

- Hh: Phdn tiéu hao do hé hép

- NsT: Ndng sudt thw cdp/phén déng héa duoc
tich ldy/tdng trong



Phwong phdp khdo sat Nédng sudt so’ cép :

E. anh sang

6CO2 + 6H20 ------- >\C 6H1206 + 6 O2

Nguyén tac:
- Truc tiép.
- Gian tiép.

. Phurong phap thu lvom

. Phurong phap do ham lvgng CO2

. Phurong phap do ham lvgng O2

. Phuvong phap do ham lvgng diép luc.

. Phuong phap dung dong vi phong xa - Cia



. Thi du :Phuwong phap do ham lwgng Oz,
PP. Binh sang, binh toi.

Cé&c so liéu khao sat & ho

Slapton Lay.

-Phwong Phap:

Binh sang ,binh toi.

-DPiéu kién:
dosau0,5m

th&i gian khao sat 24h.

1g

-K&t qua khao sat : lwgng 02, dinh phan tinh bang mg/I.

Lan do Binh sang Binh toi
Lando I: T=0 10,13 mg/| 10,13 mg/l
; Lan do I: T= 24h 11,10 mg/l 9,64 mg/l
Chénh léch 0,97 mg/l - 0,49 mg/l
6CO2 + 6H20 ------- > (CeH1206 + 602
Ptk : 180 Ptk : 192
? 0,91 mg/l/ngay 0,97
0,46 mg/l /ngay 0,49

Hydratcarbon = 38 Kcalo ====>

PPg?; PPn?




I1I- Nang suat so cap cla sinh quyén.

|
01 M0 05 . 33 5 | « Ky b | 10 1520 30 50 Maxinuem Minimum
Ocean: Chlorophyll @ Concentration (mg/m3) Land: Normalized Difference Land Vegetation Index




Nang suat so’ cap

Tong san lwgng/nam

Kiu hé sinh thai Dién tich Kcalo/m2/ nim 10.16 Kealo

HST Thay sinh 362,6 43,6
Bién khoi 326 1 32,6

Ving ven bo 34 2 6,8
Vung tréi chuyén 0,4 6 0,2
Clra sdng rang san ho 2 20 4,0
Luc dia 135 57,4

Sa mac- Pai nguyén 40 200 0,8
D3t canh tac so khai 42 2.5 10,5
Pbng cé-Savan 9,4 2.5 2,4
Rung kho 10 3 3,0

Rirng cay 13 kim 10 3 3,0
D4t canh tac tham canh 4,9 8 3,9
RUNg |4 rong on doi 4,0 12 4,8
Rirng 4m nhiét déi 14,7 20 29
Tong cong 500 100
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Nhdan xét vé viéc st dung néng sudt so cép cua sinh quyén.

- So sanh Nss HST thuay sinh- luc dia ?
- P3ac diém clda cadc HST cd NSs thap

- Dac diém clia cac HST cd NSs cao

- So sanh HST nhan tao / HST tu nhién

-Nhirng van nan tlr cdc vung dat ndéng nghiép tham canh

Sy phat trién bén virng / Sustainable development



IV- Thap sinh thai va hiéu suat sinh thai :

1/- Hiéu suat sinh thai

Ti l1é lwvgng vat chat/ nang lvong dugc dong hoa/ tich lliy lai trong
sinh khoi & cac bac dinh dudng.



Kha nang Tong E E dwoc b bon
str dung mat tro'i hap thu P8 P
T6i da 100 50 5 4
Trung binh trong 100 50 1 0.5
diéu kién thuén lgi ’
Trung binh trén
sinh quyén 100 50 0,2 0,1

Hiéu sudt déng hda E cua SVSX trong cdc diéu kién khdc nhau.




Bac dinh dudng 1 2 3

SVSX SVTT I SYTT II'
Cay xanh SV &n co SV an thit

L / Nu

a ) Na
| hoic L /
\ Pg hodc A PN | [A PP A
\ \
N T R R R
L: 3.000 La: 1.500 Pn 15 P2 1,5 P3 0,15

( Kcalo/m2/ngay )
L : Nang lvgng anh sang tir mdi truong Pg : N3ng suat so cap thd

La : Nang lvgng anh sang hap thu Pn : Nang sudt so cip rong
N : Nang lugng khong hap thu ] ,
P2,3 : Nang suat th cap
T : Nang luvgng that thoat dang nhiét
, | : T6ng nang lwgng hap thu
R : Nang lvgng tiéu hao do ho hap

Nu : Ning lugng khong st dung duoc- chlra trong chat that thoat. A : Nang luong dong hoa

Na : Nang luong khéng hap thu dwgc- chira trong chat bai tiét.



Hiéu sudt sinh thai (%) P2 100
Pn
Bac dinh dudng 1
SVSX
Cay xanh

P3 100

P2
2 3
SVTT | SVTT I
SV an co SV an thit

\ Pg hoac A Pn |

L

N T R
L: 3.000 | N
( Kcalo/m2/ngay ) La: 1.500 n
Hiéu suat P8 100
quang hop (%) L Pn 100
L

Hiéu suat déng hda
thirc an (%)

A P2 ,
wulllP
R R
P2 1,5 P3 0,15
A 100

P2 100



2/- Thap sinh thai

Cdach trinh bay dinh lwgng cac bac dinh duwdng trong mot chuoi
thirc an.




Cac loai thap sinh thai

Thdp sé lwong :
- don vi tinh : SO ca thé/ mat dé.
Nguoi 1,0
BO 4,5
> , 7
Co ba la 2 x 10.
don vi tinh : S6 cd thé.
Thdp khéi lwong / sinh khéi :
- don vi tinh : Trong lvong .
Nguoi 48
BO 1.035
Co ba la 8.211

don vi tinh : Kg .



Thap nang lwvong :

-don vi tinh : Calo.

Nguoi

Bo

Co ba I3

Nang lugng xam nhap

83x10. >
6
1,19 x 10.

7
1,49 x 10.

6,3x 10. °

don vi tinh : Calo.




Y nghia cta viéc phén tich thdp sinh thdi
- Thé hién dinh lwvgng cau tric dinh dudng cdia hé sinh thai.

- Hiéu suat sinh thai.

- Hiéu suét.
Nguoi 8,3x10. >
?

B¢ 6
O 1,19 x 10.
? /7 7

Co ba la 1,49 x 10.

Nang luong xdmnhdp 6,3 10.°

don vi tinh : Calo.






Nguoi| 83x10.°>

. 6
BO 1,19 x 10.
? ’ 7
Co ba la 1,49 x 10.
Nang lvong xam nhap 6,3 x 10. J
don vi tinh : Calo.
Nguoi ?
? 7 7
Co bala 1,49 x 10.
Nang lugng xdm nhdap 63 x 10. °

don vi tinh : Calo.






- Qui luat hinh thap.
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- trrong hop cua hé sinh thai thay sinh ?

Nang suat? Nang luvong?.




